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BRIEFLY TOLD. 
——_—— 

THE MINNEAPOLIS (MINN.) ARBITRATION.—Minneapolis is beyond 
doubt a pretty city and the people there are proud of its growth, in that 
the latter is proof positive of its capacity for going on to a greater state. 
They also claim to be eager to gain for it a still greater pre-eminence in 
the domain of manufactures, for although its specialties in the commerce 
of America are flour and lumber, its ambition is to add to these as many 
other branches as it profitably may. Territory and to spare it has for 
innumerable sites for mill and factory, forge and workshop, and to those 
who would venture on any manufacturing line within its borders, as 
neweomers, Minneapolis holds out a warm welcome. Now, while all 
this is praiseworthy and meritorious, one should not overlook the fact 
that the enterprising manufacturers who have toiled within her domin- 
ion for years, and who by their pieneer efforts have more than had a 
fair share in her development, should not be given the cold shoulder, 
nor be treated with an indifference that is almost as positive as the wel- 
come which is tendered to the coming investor. In the abstract it is all 
very well to ned carelessly to the citizen whom you have had with you 
for years, while the newcomer is greeted with an effusiveness that even 
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borders on the slopping-over point ; but in the concrete the eitizen who 
has borne the blunt of time (in the items of having paid his taxes with 
regularity for two or three decades and of haying paid his just obliga- 
tions as he went along), without shrinking or shirking, is a pretty good 
fellow to have around. Beariag these things in view, Minneapolis for 
years has had the benefit of capital invested by private parties in a gas 
enterprise, which has been capably managed, and which has given sat- 
isfactory service to the people of that city ; not that the gas works has 
ever been conducted on the principle that it was in existence other than 
for the purpose of yielding a fair profit to those who controlled it, nor 
can it be suecessfully said that its owners ever got more than a fair 
profit out of it. However, there came a time when the city authorities 
thought that the gas rate was too high, and this thought, which, as is 
usual in such cases, was born of a desire of those in authority to make 
political capital for themselves at the expense of some one else, was 
urged until the press and the people finally became interested. There 
was a common cause for interest, too, in that all—authorities, press and 
people—could, by securing a reduction in the gas rate, obtain gain for 
themselves, without other expenditure than that of wind. Some of the 
most hot headed (as usual, these were the ones who knew least about the 
ethics of the thing), were clamorous for gas at a dollar a thousand, fail- 
ing which immediate ‘‘relief,”’ they counselled the revoking of the 
Company’s charter or the engaging of the city at once in the manufac 
ture and supply of gas on public account. Wiping out an existing cor 
poration is, however, an extremely difficult task, for incorporated com- 
panies of long and honorab!e standing usually have some champions, 
and even though the latter might reasonably be supposed to inelude 
people interested in their shares, their influence is none the less potent 
on that account. So it was with the Minneapolis Gas Light Company, 
for when the shouting about dollar gas and municipal control had lost 
some of its sonoreusness, propositions looking to a settlement of the 
matters in dispute were made. Some of these originated with the 
authorities and others emanated from the Company, but all were too 
wide of agreement in their essentials to admit of a compromise. Finally, 
the idea of arbitration was broached, after many months of vain attempt 
to dispose of the question otherwise, and the details of the same were 
arranged. Under the agreement the Board of Arbitrators was to have 
a membership of three, one of whom was to stand for the city, one for 
the Company, and one to “ have no bias whatever.’’ The Board as con- 
stituted was: Gen. G. P. Wilson, B. F. Nelson and W. J. Murphy— 
the latter representing the Company. In due time the Board got down 
to work and public hearings were held, at which some remarkable testi- 
mony. respecting certain photometrical examinations of the gas supplied 
by the Company, and some equally astonishing analyses of its com- 
position as a gas were submitted on behalf of the city, together with ex- 
pert testimony as to what a gas of the kind manufactured and sold in 
the city should cost the producer—quality, sendout, nature of works and 
mains, cost of materials and of labor, all being given due consideration. 
The city secured a most competent chief expert in the person of Mr. O. 
N. Guldlin, of Fort Wayne, Ind., who was at once honest with the city 
and unwilling to persecute the Gas Company, and we venture to assert 
that much of what he so openly and frankly testified to, which was all 
within the bounds of truth and fairness, was quite in the nature of a 
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revelation to the city’s representatives, who, no doubt, thought that 
when the Gas Company was put on the examination rack it could not 
conceal the tremendous profit there was in selling gas in Minneapolis 
at $1.60 per 1,000 cubic feet. The Company’s case was ably presented 
‘(the expert witnesses on its behalf included Capt. White and Mr. A. E. 
Boardman), and when the testimony was all in it was the general im- 
pression, as reflected by newspaper comment, that whatever the ulti- 
mate decision of the Board was, Minneapolis could not reasonably ex- 
pect a large reduction in the charge for gas. On the 3d inst. the Coun- 
cil received majority and minority reports from the Board, the former 
(signed by Messrs. Nelson and Wilson, and the latter by Mr. Murphy), 
stating that a fair price, in their judgment, would be $1.30 per 1,000. 
Mr. Murphy, however, gave it as his opinion that the prevailing rate 
was none too high, and reeommended its retention, submitting this on 
the belief that a dividend return of 10 per cent. on the Company’s capi- 
tal was not excessive, whereas the majority held that an 8 per cent. 
dividend was sufficient. The reports were filed, and we will defer 
further comment on the matter until its final settlement causes it to be- 
come an open topic for criticism. 








[Written for the JOURNAL.] 
The Effect of Elevation on Pressure. 


——a——— 


By Mr. Frep N. Morton, M.E. 


Among the various formule that have appeared for computing the 
rate of flow of gas through pipes, none, as far as I know, has ever tak- 
en into consideration the variations in pressure due to elevation. It is 
well known that the pressure of gas at the top of an ascent is greater 
than at the bottom, and vice versa, and that this should be taken into 
consideration when calculating the size of pipe required to carry a cer- 
tain amount of gas. In his ‘‘ Treatise on Coal Gas,”’ King says that, 
for gas of 0.32 gravity, the increase of pressure due to elevation is 1 
inch per 100 feet. This is perfectly true ; but as gas is seldom of that 
density the rule is apt to be misleading, especially as no explanation ac- 
companies the statement. 

In the following discussion, let— 


P, equal the absolute pressure of air at the bottom of the elevation. 

Pa equal the absolute pressure of air at the top of the same.elevation. 

Ww. equal the weight of a column of air due this elevation. 

Similarly, let Pg, pg- and Wg equal respectively the pressures and 
weight of a column of gas of equal height. 

Then, Pa = pa + Wa, 

And, Pg = pe + Wg, 

Or, Wa = Pa —De. 

And, Weg = Pg — Pg. 

Subtracting, we have— 

Wa — Wg = (pg — Pa) — (Pg — Pa). 

But (Pg — pa) and (Pg — Pa) equal respectively the pressures of the 
gas in the pipe as indicated by pressure gauges. Now, as air is heavier 
than gas, Wa will exceed Wg, and each term of the equation will be 
positive, and the pressure, as indicated by gauges at the top of the ele- 
vation, will be just as much greater than at the bottom as the difference 
in the weights of columns of air and gas of a height equal to the eleva- 
tion in question. 

To simplify this equation we will let G equal the gravity of gas as it 
is usually expressed—i. e., in terms of the weight of air—and p and P 
the pressures respectively at the top and bottom of the elevation, as in- 
dicated by gauges. Then— . 


W, 
G= W, or We = G Wa, 
Pg — Pa = P, 


And Pg — Pa = P. 

Substituting these values, we have— 

Wa (1 — G) = p— P. 

A column of air 100 feet high exerts a pressure of 1.473 inches of wa- 
ter. If the gravity of the gas be 0.32, the difference in pressure for 
each 100 feet of elevation will be— j 

1,473 (1 — 0.32), 


or practically l inch. This is the origin of the rule given by King, and 
mentioned above. It is, however, an extreme case, 0.32 being very 
light even for coal gas. Taking 0.45, which is nearer the average, the 
increase of pressure due an ascent of 100 feet will be 0.81 ineh. With 
water gas of a density of 0.65, the pressure will rise 0.51 inch, or prac- 
tically half an inch, for each 100 feet of rise. 








Comments on Mr. Newbigging’s Paper on “Illuminating 
Power and Illuminating Effects.” 
oOo 


By Mr. J. P. GILL. 


The paper read by Mr. Thomas Newbigging before the Incorporated 
Gas Institute, which was printed in the AMERICAN Gas LIGHT JOURNAL 
for July 16, is interesting as well as instructive. The clearness, posi- 
tiveness and enthusiasm with which his views are expressed render it 
impossible to doubt his sincerity. While according the full meed of 
praise for his ability and honesty of argument, there is room to doubt 
the correctness of the position he has taken. It is very doubtful if 
many gas engineers will accede to a statement that 14 or 15-candle gas 
is as good for the consumer as a 16 or 20 or 24-candle gas, although the 
claim is made that some ef the ablest and most experienced gas engi- 
neers and gas chemists cherish such views. That, for instance, 20 
grains of carbon heated to the same degree of whiteness as 12 grains 
would not give practically 1} times as much light, will not be assented 
to by the ordinary or by the instructed and logical mind. That a 14- 
candle gas, containing about 24 pounds of illuminating carbon per 
1,000 cubic feet of gas, will give as good and useful a light as a can- 
nel gas containing about 8 pounds per 1,000 cubic feet, other things 
being equal, is ineredible. It may be asserted, without fear of contra- 
diction, that no consumer who has been accustomed to the use of a 20- 
candle gas, consumed in a proper burner, which will heat to whiteness 
the particles of carbon and permit them to be converted into carbonic 
acid gas before they leave the flame, will ever be willing to return to 
the use of a 14 candle gas. If such a change for the worse should ke 
attempted to be imposed upon the body of consumers, there would be 
such a cry of indignation that the gas producers would soon find them- 
selves upon the stool of repentance and in haste to amend their ways. 

The writer of this article has had ample experience in this particular 
line. Some years ago he had charge of a gas works in a manufacturing 
town in which there were a numberof large mills—cotton, woolen, etc. 
At first the quality of gas made was, as usual in those days, of about 14 
or 15-candle power. But the cry was continuous for more light. The 
operatives could not see to do their work perfectly and successfully. 
The floors or rooms were gloomy, and the ethical effect was injurious, 
going so far as to affect the spirits and health of the operatives. Tle 
illuminating power was gradually raised to 16, 18, 20 and 22 candles. 
There were then no further outcries. The rooms were light and cheer- 
ful, producing an effect upon the operatives in harmony therewith, and 
all of the work was successfully carried on. Any attempt to lower the 
standard was followed by a corresponding notice at headquarters. Now, 
the question will naturally be asked, what was the result financially? 
The reply is, satisfactory. The enrichment was made by the addition to 
the ordinary gas coal of 10 per cent. of cannel coal, more gas was made 
per ton, an increase on the average of about 20 per cent. greater profits 
and an enlarged sinking fund for renewals and extensions were realized. 
A gas of 18 candles or so, if properly made, can be produced as cheaply 
as a 14-candle gas as often made, say, by our cousins across the water, 
It need only be added that proper care was taken to secure proper 
burners, and attention was given to the mode of combustion. This, of 
course, in any case is important. 

Mr. Newbigging objects to an enriched gas of 18 or 20 candles for 
various reasons, such as its varying quality, its stratification, and the 
deposition of the hydrocarbon vapors in the pipes, ete. It may appear 
rather blunt to say that none of these direful evils need attend the use 
of a high illuminating gas. The difference in results depends entirely 
upon the way in which the gas is manufactured. The present writer 
knows that, in a gas district extending 74 or 8 miles from the works, no 
trouble arose from sending a gas of 25 candles that distance ; there was 
no loss of illuminating power, the gas being as good at the termination 
of that distance as at the beginning, and there was no pumping required 
of hydrocarbon vapors from the street drips. Such facts will be better 
known and experienced as opportunities develop. It is to be hoped that 
the remark will not be considered invidious or disrespectful, that pro- 
fessors, with an extended experience, will have to revise and qualify 
their opinions. 

It would seem to bear rather hard on that class of consumers, who 
may reside at a distance from a good bituminous coal field, to confine 
them to the use of a poor illuminating gas to be got from an inferior 
quality of coal, because that coal happens to be in a locality nearer to 
them than better coal. This would inevitably be a never ending cause 
of dissatisfaction ; no one, it would seem, would be willing to be re- 
stricted to the use of a 12 or 14-candle gas when his neighbor of 50 or 
100 miles was enjoying the benefit of a gas of 18 or 20 candles, and 
merely for the reason that he was somewhat nearer to a good coal mine 
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The public spirit and enterprise of such a community would apparently 
consist in patience under affliction. This is a good maxim when the 
affliction is unavoidable ; when avoidable, enterprise would suggest a 
different policy. 

Again, it might be asked why a community should be confined to the 
use of a poor quality of gas, while incandescent lighting is being de- 
veloped. It would exhibit a higher regard for the interest of the com- 
munity to supply it with a good quality of gas until the system of in- 
descent lighting should be perfected ; when that point should have been 
reached, the quality of gas might be lowered to suit the new conditions. 
This course would be logical the other illogical. 

It is pleasant to be able to say that there is one remark of Mr. New- 
bigging to which all may subscribe, that is with reference to the differ- 
ence between the quantity and intensity of light. There is a similar 
difference in this respect as there is between the quantity and intensity 
of electricity ; 7. e., between the ampere and the volt of the electric cur- 
rent. The writer has had frequent opportunity to notice the difference 
between a gas light and the light of a kerosene lamp. The gas light 
has more quantity and is more diffusive; the light of the kerosene lamp 
has more intensity, but is more concentrated and localized. This has 
been often noticed in small stores, where the proprietors have, in dull 
times, tried to make, or rather to save money by utilizing their own la- 
bor to fill and trim lamps to use, instead of burning gas. Let anyone 
of an evening enter such a store, and he will notice that while there is 
a strong and bright light under and near the lamps, the store generally 
is not bright looking ; the shelves, for instance, not being well lighted 
up. Let him go into the same store on some succeeding night when it 
is lighted with gas, and he will notice a striking difference. The gas 
light seems to fill the whole space between the walls of the room, the 
effect is more cheerful and the shelves much better lighted. The differ- 
ence consists in the fact that gas light has quantity or volume and the 
kerosene light intensity chiefly. 

Secondly, place a kerosene lamp alongside of a good gas light. The 
observer standing near the two lights will notice that the oil light ap- 
pears to be bright and dazzling, while the gas light appears to be bluish 
and dull. Let him go 15 or 20 feet from the lights and then turn and 
face them. He will notice that a remarkable change has occurred dur- 
ing his short trip ; the gas light is the bright one and the oil light the 
dull one—showing that the gas light has quantity or volume and diffus- 
iveness, and the kerosene light intensity and concentrativeness. All 
this is true and interesting, but does not at all prove that a light having 
quantity with little intensity is as good as a light having both quantity 
and intensity. A gas light of 12 candles has quantity with little intens- 
ity, while a 20 or 25-candle gas light, having more quantity because of 
the greater number of carbon particles to be rendered incandescent, has 
at the same time more intensity arising from the fact that the carbon 
particles are more highly heated, and therefore have a more intense 
power. Quantity is good, but quantity and intensity combined can be 
said to be very much better. What would quantity of steam be worth 
without pressure to give it working power? Quantity and pressure are 
to steam what quantity and intensity are to light. There being methods 
of ascertaining both the quantity and intensity of the electric current, 
it is very much to be wished that there may also be ways found of as- 
certaining those differing properties of light. 








[Concluded from page 190. | 
Smoke-Preventing Appliances. 
a Resale 
[Read by Mr. W. P. Sicard, before the Franklin Institute. ] 

We will now proceed to consider some of the devices that have been 
proposed for smoke prevention. 

In the first system which we will look into, the inventor states that 
his mvention relates more particularly to obtaining practically perfect 
combustion of fuel in a boiler furnace, and to increasing the steaming 
capacity of the boiler, by preventing loss by the too free escape of heated 
gases, thus effecting economy in the use of fuel. He argues that here- 
tofore the efforts that have been made to effect perfect combustion by 
means of forced draught have failed, because either too much or too 
little air under pressure was introduced to effect the required combustion, 
and because the heated products of combustion, principally carbonic acid 
gas and the nitrogen, the latter constituting the incombustible element 
of the air introduced, were allowed to escape too freely and at too high 
a temperature, thus carrying away the heat which should have been 
communicated to the water in the boiler and used to make steam. In 
this system the boiler is provided with a tight ashpit and a tight fur- 
nace. Into the ashpit is introduced a sufficient quantity of air under 
pressure to properly combine with the fuel, and no more. To prevent a 








waste of heat the smoke box is closed directly above the tubes, leaving 
only an opening of restricted but regulable area for the escape of the 
products of combustion. 
Into the furnace is intro- 
duced the proper quantity 
of air for the purpose of 
supporting combustion, 
taking into consideration, 
and making proper allow- 
ance for, the nitrogen con- 
stituting the incombustible 
element of the air intro- 
duced under pressure, and 
taking from the furnace 
only the results of such 
combustion. To properly 
effect this result with a 
given weight of fuel per 
hour, the necessary volume of air to combine with this weight of fuel 
is introduced into the tight ashpit, and the area of exit is adjusted in 
accordance with the principles stated. With this arrangement no 
chimney or stack is considered necessary, except when starting the 
fires, save such as shall serve to carry off the incombustible gases 
which reach the smoke box. 

In the accompanying sketch, the parts are so easily distinguished asal- 
most to need no explanation. The ashpit is closed by the doors a, 
through which pass tubes a’, having nozzles b, preferably with long and 
narrow mouths, for delivering the air supply. The main supply pipe c 
is furnished with a damper e, by means of which the air under pressure 
may be shut off at will. The air pressure is furnished by a fan. The 
damper or diaphragm d can plainly beseen directly above the tubes and, 
when the boiler is steaming, this closes off the smoke box completely, 
except for the small apertures left for the escape of the incombustible 
gases. The system of operation is as follows: The fire having been 
lighted, air under pressure is admitted under the grate, the oxygen pro- 
ducing rapid combustion. Until the fire gains some headway, the 
damper d is left open, and the smoke and gas escape through the flues 
as in the ordinary system. As soon as combustion is fully established, 
the damper must be closed, thus closing completely the space between 
the tube sheet and the front door of the smoke box. There is still, how- 
ever an escape for the incombustible gases, through the holes in the 
damper before mentioned. By this means the stack is practically closed. 
The release of these incombustible elements is effected by the draught of 
the stack, as in ordinary practice, or by a steam blast, which may be 
placed, through the damper, to the base of the stack. This steam blast 
is considered necessary in the locomotive class of boilers, where rapid 
steaming and consequently rapid liberation of these incombustible 
gases is required. The inventor claims to have found that the best re- 
sults are produced by placing the damper in the smoke box, almost im- 
mediately above the upper row of tubes, so that the heated incombustible 
gases shall be detained, or temporarily held back in the smoke box and 
below the water line of the boiler, before they are finally delivered to 
the stack through the holes in the damper. All the units of heat, tem- 
porarily retained below the water line, are conducted to the water and 
help to make steam, while those carried above the water line have the 
effect of superheating the steam. On these grounds he bases the claim 
that the damper placed in the chimney is not the equivalent of a damper 
placed in the smoke box near the water line. It may be interesting in 
this connection to append the results of a test recently made in Rich- 





Fig. 1. 


mond, Va.: 


Biiamnoter Of DOMMEP. 2. ccc ccccasecceeees 48 inches. 

Length of boiler........cccecccececes 14 feet. 

pe ee 49. 

Diameter of tubes............6. eewawe 2.75 inches. 

CRE SUNIID i oo 5 cen dhaetecccenccede 20 square feet. 

Duration of test in each case.......... 10 hours. 
1st Test, 2d Test, 3d Test, 4th Test, 
Without With Without With 
Blower. Blower. Blower. Blower. 


Pounds coal used during test 1,846.75 1,771 1,591 1,377 
Pounds water used during test 12,715.74 13,602.89 10,078.45 10,967.72 
At temperature of.....".... 95° _95° 84° _ 81° 
Evapor’n to steam pressureof. 75 Ibs. 70 lbs. ‘69 Ibs. 73 lbs. 
Water evaporated from 212° 

to steam at atmospheric pres. 15, 667.5 
Water in pound, evaporated 


16,704.34 12,215.06 13,654.81 


per pound of coal.......... 8.48 9.73 7.84 9.91 
Saving of coal .-.......+++.- 12.84% 20.88% 
Air pressure in ins. of water. 75 


These tests show a saving in coal of 12.84 per cent, and 20.88 per cent.‘ 
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respectively, and the engineer in charge of the tests mentions that there 


was an almost total absence of smoke even immediately after firing. 
The second system is not so simple, and you will notice its complete 
difference from the former oné, The object of this system is to effect 


the perfect combustion of smoke and gases generated in the use of | 


bituminous coal and similar fuels, and also to increase the steaming 
capacity of the boiler. The inventor, in his description, says that, as 
understood by those familiar with boiler furnaces, the fuel gases enter 
the flues from the fire box in a partially consumed condition, and it is. 
found that the water surrounding the flues partially cools them, there- 
by extinguishing the flames and causing the gases to pass through the 
flues in the condition of smoke. - In cases where the gases arising from 
the burning fuel come in contact with air of lower temperature, the ig- 
nition of such gases is prevented, or, if ignited, the flame is liable to be 
retarded or even extinguished. This, he says, may be overcome by 
properly heating the air and then admitting it to the furnace, under 
proper conditions and in proper proportions, so that a practically perfect 
combustion will be obtained. It is also important thatsuch heated air 
be introduced at the proper place. If it beintroduced too near the boiler 
flues, it will readily escape and the result sought for will be lost. If, 
however, it be introduced at a point remote from the boiler flues, as, for 
instance, from above the furnace door to a little beyond the center of the 
fire box and above the bed of the fuel, and also in the bed of fuel, al- 
most perfect combustion is attained and the intensity of the flames is in- 
creased. This will give an indirect course to the heated air and a better 
opportunity for its mixture with the heated gases. Hence the value of 
fuel does not depend solely on the quantity of air supplied thereto, but 
also upon the condition of the air and the manner of its application. 
Working upon these assumptions, they have constructed their fur- 
nace so that, if desired, the air may be supplied in three volumes, one of 
which enters the firebox through the grate bars, generates the gases from 
the coal, as in a gas producer, and partially consumes them. The other 
volume of air,which has previously been heated, enters through an air 
duct directly into the mass of burning fuel, mingling with the generat- 
ed gases and partially consuming them, while the remaining volume of 
air, having also first been heated by passage through a coil of pipe over 
the firebox, enters the firebox, preferably at a point remote from the 
boier flues, and mixing with the partially consumed gases, completes 
their combustion and produces intense heat. The means employed for 
heating and introducing the air into the firebox are also utilized to in- 
crease the steaming capacity. For illustration, let us employ the sec- 
tional view of a locomotive boiler. The boiler is of the usual construc- 
tion, with firebox, door for feeding fuel, grate bars and tubes, as placed 
in ordinary practice. In the firebox, arranged parallel to each other, 
are an upper and lower series of water protected air tubes, extending 























from the tube sheet to above and below the door. As shown in the de- 
tail, they are practically three tubes combined in one. The smaller 
tubes are inside the larger one, and extend nearly the length of the 
firebox. They are secured within the larger tube by a series of plugs or 
nipples, about 2 inches apart. These plugs are first driven through per- 
forations in the tubes, and there bored out, thus forming a passage for 
the deiivery of air, at the same time securing rigidly together the three 
tubes. The center tube of the upper series will be noticed to extend for- 


ward nearly to the forward tube sheet, resting on the bottom shell of the 
boiler. This continuation conveys the cooler water immediately from 
the front, to and through the water jacket of the tube with which it is 
connected, quickly heating the same and enabling the boiler to rapidly 
generate steam. If desired, the ashpan may 

be entirely closed, and air furnished by the 

lower series of air pipes, which are directly in 

the bed of fuel, and thereby preventing the RSs 
red-hot coals from dropping along the road- 
way. In the top of the cab is seen a chamber, 
opening at the front end to the atmosphere. 
Connecting this chamber with the air system 
is an automatic valve, a, which cuts off con- 
nection between the chamber and system 
when air is being fed from the reservoir. 
The reservoir, suitably placed, is supplied with 
an air pump, and is also connected with the 
system at the automatic valve. Over the fire- 
box is a coil of pipe, passing through which 
the air is heated on its way to the firebox. 
A serious objection to locomotives equipped 
with air-feeding mechanism is that when the 
locomotive is at a standstill the air supply 
ceases. In this case the objection is claimed 
to be obviated for the reason that the air 
pump and reservoir can be thrown into action 
when the engine is not moving. 

The third system is again quite different from the others. The above 
sketch shows the boiler with stack and ashpit doors. On top of the 
boiler and in rear of the stack is a fan, connected to the stack by a duct 
or neck. The smoke and gases are drawn into the fan and forced down 
the side pipe into the ashpit. There is a door in the duct between the 


stack and fan, through which the supply of air is admitted. There is 
also a damper in this duct, by closing which and opening the ashpit 
doors, the boiler may be run under natural draught. 

The last system we will mention is one that has been tried here in 
Philadelphia. This invention supplied the furnace (by aid of two vacu- 
um boxes and four pipes opening into the furnace above the burning 
fuel through which pipes were introduced) steam and heated air with 
great force, that wih a with the heated gases from the fire bed, and 
suppliéd the necessary oxygen for consuming said gases and promoting 
perfect combustion. Experiment had shown them that they obtained 
the best results by injecting combined steam and air, close to and in a 
horizontal plane over the burning fuel. By the use of co/d air, the cur- 
rent supplied was at a normal temperature when it came in contact with 
steam, before the two were combined and injected into the furnace, with 
the result that the temperature of the steam and gases was greatly low- 
ered ; consequently the combined volume of steam and air, when en- 
terinig the furnace, was not at so high a temperature as it should be to 
effectually mingle with and ignite the gases. The necessity was thus 
demonstrated of using hot air, as the rising products of combustion 
would only ignite at a very high temperature. The air was heated, be- 
fore entering the furnace, by a series of pipes containing auxiliary hot 
air vacuum chambers beneath the grate bars. This arrangement was 
tested here some years ago in the Kecord building. The results of the 
test were as follows : 
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Day Run. Night Run. 
P ith | - Without With Without 
Attachment. 


Attachmeut. 


| | | | 
Boiler 1.) Boiler wt ent 1. Boiler 2.) Boiler 1.| Boiler 2.| Boller 1 |Boiler 2. 
| | | 


Coal used, Ibs... 840 840 | 1,260 1,260 |1,122 |1,176 [1,680 |1,680 
Av’ gesteam pres-) 


Attachment. Attachment. 











| | | | | 
ue. ..<.....- 64 64 155—6055—60 633; — | 57, - 
Ashes, Ibs. ...... 111 | 106 253 | 268 152 147 266 =| 260 
Water gauge.... 24 24) 24 23, 3' 4! 
Total coal used,, 
with attachm't.| 1,680 lbs. 2,298 lbs. 





Saving in favor| , 
of en 840 lbs:, or 334 per cent. | 1,062 lbs., or 31} per cent. 











Two boilers, 8°-horse power e ch. running a Corliss engine. Length of boilers, 12 feet; 4i- 
ameter, 40 inches. Twenty-eight 4 inch tubes. Fire space, 42'x 60 inches. Firebox. from she ‘1 
of boilers to grate, 18 inches. 

The four systems here described will suffice to illustrate how totally 
different are the ideas of their respective inventors as regards the means 
to be employed in reaching the same end. Briefly summed up they are 
as follows: The first supplies air under pressure ; the second supplies 
heated air in a manner totally different from the first ; the third essays 
to pass the smoke and gases through the furnace a second time; and the 
fourth supplies hot air and steam. Whatever be our opinions of the 
relative merits of these systems, they will afford us ample opportunity 





for discussion. 








American Gas 


Aig. 13, 1894. 





221 


Light Zournal, 








The Bates Smokeless Boiler Setting. 
oo 

On May 8, 1894, U. 8S. Letters Patent (No. 519,658) were granted to 
Mr. John W. Bates, of Hoboken, N. J., for improvements in smokeless 
boiler settings. Using the words of the specification : 

My invention consists in improvements in boilér furnaces designed to 
facilitate the supply and due admixture of superheated oxygen and 
steam with the combustible elements of the coal, and for more effective 
combustion of the combined elements for producing greater heat in the 
combustion chamber, and less waste by the escape of unconsumed por- 
tions of the elements, and at the same time to improve the construction 
of the arch, all as hereinafter fully described, reference being made to 
the accompanying drawings, in which— 

Figure 1 is a transverse sectional elevation of my improved boiler fur- 
nate, taken on line x a, Fig. 2, with part of the wall separating the re- 
generative chamber from the escape passage at the front of the boiler 
broken out. Fig. 2 is a central longitudina! sectional elevation through 
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the furnace and boiler on line y y, Fig. 1. Fig. 3 is a transverse sec- 
tional elevation on line z z, Fig. 2, as seen looking in the directi8n in- 
dicated by arrow a’, Fig. 2. Fig. 4 is a horizontal section on line ww, 
Fig. 2. 

1 provide an arch a, in the furnace chamber b, directly under the part 
of the boiler ¢, exposed to the heat of the furnace to protect the part of 
the shell of the boiler that would otherwise be exposed to the direct 
action of the heat, and to provide regenerative combustion chambers d, 
above the arch and under the sides of the boiler to which the gases 
ascend through a line of passages e, along each base of the arch, so as 
not to impinge directly against the boiler and directly under the arch 
and in close proximity to passage e are inlets f, for fresh superheated 
oxygen to mix directly and uniformly with the entire volume of gaseous 
produets of the coal entering the chambers d, for regenerative effect 
therein, the air being conducted to said inlets f, along passages g, in the 
side walls of the furnace to be heated. Besides the better protection of 
the boiler from excessive heat afforded by the passages through the arch 
located along the bases of the arch, the fresh air entering through the 
sides is brought more directly into the gases than when the passages 
through the arch are distributed throughout its area, and another essen- 
tial advantage is, the arch is much simpler to make and withstands the 
effects of the heat better. 

At h are outlets in the bridge wall 7, at the inner ends of the re- 
generative chambers through which the gases pass into a secondary 
combustion chamber behind the furnace, consisting of three divisions, 
j, j and.k, separated vertically for the most part of the depth of the 
chamber by the partition J, causing downward flow of the gases in 





divisions 7, and upward flow in division k, from which the gases escape 
through passage m, in another bridge wall n, into still another chamber 
of larger dimensions, where, under the rear end of the boiler, the hot 
gases are delayed to have greater heating effect on the boiler than if 
caused to escape rapidly through a contrated passage. The wall 
d' separates the regenerative chamber d from escape passage 8. From 
chamber o there is a passage p, with which the tubes g communicate for 
the escape of the hot gases through them in the usual way to the escape 
passage 8, at the front end of the boiler, and thence to the chimney ¢, in 
any approved way, as along the flue u, overthe boiler. The secondary 
combustion chamber j, j and k is also supplied with fresh oxygen for 
further regenerative effect, this air being introduced through inlets v, in 
the back of the bridge wall for being heated in advance of entering the 
chamber. Air may be admitted to the ashpit y through the doorway z 
in the usual manner when material draft is sufficient, but for stronger 
draft it may be forced in through a pipe a', which may traverse the sides 
of the chamber under the fire grate b', and distribute the air through 
small perforations e', at intervals along the pipe. 

Besides the protection of the boiler plate by the arch interposed between 
the primary chamber and the boiler shell above, more efficient com- 
bustion is attained in the first instance because fire is not exposed to the 
chilling effect of the low temperature of the boiler, the gases entering 
the regenerative chambers d are therefore of much higher temperature 
and more capable of effective combustion in exposure to the chilling 
effect of the boiler, and higher temperature will likewise result in the 
secondary chamber where the regenerative action will also be more 
effective, and the gaseous products of combustion entering the heating 
chamber o will consequently be more effective. 

My contrivance of the arch intermediate of the fire and the boiler is 
distinguished from other arches thus located by the arrangement of the 
passages through it along the bases of the arch, as above set forth. I 
claim— 

1. In a boiler furnace the combination of the primary furnace cham- 
ber, the arch intermediate of the said chamber, and the part of the boiler 
over said chamber, the regenerative chamber above the arch, a line of 
passages thereto along each base of the arch, fresh air inlets in the side 
walls of the furnace under the arch and adapted to supply air directly 
to the volumes of gases entering the regenerative chamber through said 
passages, the passages through the bridge wall, above the arch, from 
the regenerative chambers, and the secondary chamber having the 
longitudinal down draft divisions receiving the gases at the top, and the 
longitudinal middle division receiving the gases at the bottom, sub- 
stantially as described. ‘ 

2. In a boiler furnace, the combination of the primary furnace and 
the secondary furnace behind the bridge wall, both having direct action 
on the boiler and said secondary furnace, consisting of two longitudinal 
down draft divisions receiving the products of primary combustion atop, 
and the intermediate longitudinal up-draft division receiving the said 
products from the other divisions below and discharging them from the 
top, and the fresh air inlets in the back of the bridge wall to said sec- 
ondary combustion chamber, substantially as described. 


3. In a boiler furnace the combination of the primary furnace cham- 
ber, the arch intermediate to said chamber and the part of the boiler 
over said chamber, the regenerative chamber above the arch, passages 
thereto through the arch, fresh air inlets supplying air to the gases en- 
tering the regenerative chamber through said passages in the arch, and 
the secondary combustion chamber behind the bridge wall, consisting 
of the two down draft divisions receiving the products of primary com- 
bustion atop, and the intermediate up draft division receiving the said 
products from the other division below and discharging them atop, and 
the fresh air inlets in the back of the bridge wall to said secondary 
combustion chamber, substantially as described. 








LTranslated from Revue Industrielle by Mr. Herman Poole.] 
The Andrew Gas Engines. 
seit 

Two types of gas engines, called in France, very modestly, ‘‘ Le 
Triomphe,” and built in England by Messrs. Andrew & Co., are de- 
signed, the one for ordinary applications in wihich regularity of speed 
is not an absolute necessity, the other being designed more especially 
for installations of electric light, where uniformity of speed must be 
considered above all else» 

The engines are of the four-course type, with distribution by valves 
and lighting by an incandescent tube. The first kind carries an inertia 
governor, and the second is furnished with a ball governor, the func- 
tion of which will be explained by the aid of the accompanying illus- 
trations. The regulator is moved by the lateral shaft of distribution e, 
by means of conical gearing. In the throat of its tube f pass the 
branches of a fork supported on a little axis which turns in the support. 
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This axis carries on one side a counterpoise and on the other a lever g, ; bustion. 


Figs. 1 and 2.—Governor, etc. 





Fig. 4.—Safety Valve. 


With a view of palliating these inconveniences, the builders 


which, by means of the rod h is joined to the sector 7, turning around | of the “ Triomphe” have combined the arrangements so that regulation 


on a little shaft j. 


This is supported by the frame of the engine and | by total suppression of the gas shall be produced only in those cases 


fixed to the box of the valves for admission of gas m, filled by the con-| where regulation by partial suppression is insufficient to establish the 


duit 0, and governed by a spring (Fig. 3). 
an arm at right angles, an arrangement (Fig. 2) oscillating on the fixed ‘by a valve, placed under direct control of the regulator. 


point j; to the horizontal arm of the right 
angle is screwed a rod 7, movable in a 
vertical plane and having a shoulder at 
its end so as to form a third part, which 
acts on a mechanism serving to regulate 
the speed of the engine by the suppres- 
sion or arrival of the explosive mixture. 

The essential portion of the mechanism 
is a rod k, articulated to the balance arm 
l, which turns around the fixed pivot I’, 
and derives its motion from the action of 
a cam, supported on the lateral shaft e. 
A little spring k', interposed between the 
lower extremity k and the balance arm /, 
tends to always keep the former in such 
a position that the vertical arm determines 
the seizing of the notched head m, mount- 
ed on the rod of the gas admission valve. 
Under these conditions, when the speed 
of the engine increases, the tube f of the 
governor displaces the oscillating lever i’, 
by the transmission through g, h, i, in 
such a way as to tend towards the hori- 


zontal arm k. There results that, at the moment when the cam of the | 
shaft e acts on its lever /, this arm is seized by the shoulder placed at the | 
end of the rod i, and forced to pivot around its articulation, which 


The sector i forms, with | proper speed. 
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Fig. 5.—Lighting and Starting Mechanism. 


To dothis the supply of gas to the engine is controlled 


This system 
of partial regulating has been employed 
before only by engines of successive ex- 
plosions. It has the objection that in 
presence of very great variation of speed 
the quantity of gas admitted becomes so 
small that the mixture may be imperfectly 
explosive. 

In the present case, if the excess of 
speed is not sufficiently strong to cause 
the escapement of the click k, by the reg- 
ulator, this acts no less on a little gate n 
(Fig. 4), placed in the pipe 0, and fastened 
on an axis which is then substituted for 
the fixed rod j in the arrangement repre- 
sented in Fig. 2. This axis may then 
turn on the supports conveniently ar- 
ranged in the walls of the box m, so that 
it will participate in all the movements of 
oscillation that the regulator gives to the 
sector 7, as seen above. The speed varia- 
tions which do not involve the immobil- 
ity of the valve m, cause in this way the 
greater or less diminution of flow of gas. 


Lighting.—The mechanism of lighting is arranged in such manner as 
to allow the replacement of the incandescent tube, which becomes rap- 
idly used up, without the necessity of unseating the valves which lead 


draws its arm into the oblique position indicated by the dotted lines, ‘to it. It offers also a means of starting the engine without moving the 


and prevents the notch- 
ed head m' from acting. 
The admission valve m 
for the gas remains 
closed and the machine 
makesa revolution with- 
out explosion. 
Regulation by total 
suppression of the gas 
is the one most ordin- 
arily employed. Many 
builders are obliged to 
attempt making it effi- 
cacious and to remedy 
the effect quickly; more- 
over, if a certain num- 
ber of revolutions occur 
without explosion, the 
walls of the cylinder 
may get cold enough to 
cause slow combustion 
and, perhaps, non-com- 





: Fig. 6.—Gas Engine, Stock ort Type, 16 Horse Power. 





flywheel. In the trans- 
verse section (Fig. 5), 
showing the distribu- 
tion in this engine, 6 is 
the valve for the admis 
sion of the explosive 
mixture, ¢ the-valve for 
the escape of the burnt 
gases, and d that which 
determines the lighting. 
They are all actuated by 
levers moved by cams 
attached to the lateral 
shaft, e. 

In the chimney f we 
see the ineandescent 
tube h, at the bottom of 
which is situated the 
Bunsen burner g, and a 
centraltu be 7, commu-. 
nieating with a. little 
chamber j, provided 
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with a click valve k, which in opening puts this chamber in connection 
with a rear cavity having an opening in free connection with the out- 
side air. This click valve k should open at the same instant, or nearly 
so, that the valve for lighting, d, does; in order to do this the shaft of | 
this last carries a disk 1, which just touches the arm m fastened to the 
end of the shaft of the disk d. When the disk d has been moved a con- 
venient distance, the conical head of the arm m meets a shoulder n, 
which raises it, causes the arm to turn on its fastening, and disengages 
it from the detent J; at this instant the click valve k is allowed to close. 

The machine is put in motion by the following method. When it 
was stopped care was taken to have the head of the connecting rod in 
the position corresponding to that of the piston in lighting. When the 
tube h is raised to incandescence by its Bunsen burner, which is fed by 
a pipe not shown in the figure, we open a little special valve, which 
admits the gas to the cylinder under pressure, and which is kept open 
by aspring. On entering 
the cylinder under pres- 
sure the gas drives out an 
equal volume of air, which 
fills the explosion cham- 
ber at the normal atmo- 
spheric pressure. This air 
goes through the valve D, 
open by reason of the po- 
sition of its cam, passes 
into the short lighting tube 
i, runs into the incandes- 
cent tube h, and, by means 
of the chamber j, reaches 
the rear cavity of the disk 
d; likewise open, from 
which it escapes to the 
open air. 

When the explosive 
mixture reaches the prop- 
er proportion for an ex- 
plosion, it becomes ignited 
and the pressure of the de- 
flagration causes the im- 
mediate closing of the 
click valve k, as well as 
that of the special valve of 
admission for the illumin- 
ating gas. The normal 
action of the distribution 
then becomes established 
automatically. 

This click valve may re- 
main working continually 
if judged advisable. In 
this case it opens at the 
same time as the valve for 
lighting, and allows a cer- 
tain proportion of the pro- 
ducts of combustion to 
escape into the air. 

After starting the ma- 
chine we may unfasten 
the disk n of this valve 
and -place it in the posi- 
tion indicated by the dotted lines. Fig. 6 shows an engine of the 
Stockport type, to which the arrangement described above applies in 
the position given by the regulator. It is 16-horse power, nominal, 
but can develop 42-horse power indicatéd, or 33-horse power effec- 
tive. 

In the type ‘‘ Triomphe” for electric light illumination, the arrange- 
ment employed is a modification of the system just described. The 
lighting tube is similarly raised to incandescence by a Bunsen burner, 
but it carries, as a prolongation of its superior extremity, a conduit 
which is joined by a curved tube to a box at valve B, and supported 
by the engine cylinder. A spring regulated by a screw passes into 
this valve, and tends to keep it always open. 

On the other side we see in A, below the valve of escapement, an- 
other little valve box, with arrangements similar to those employed 
in B. 

Under these conditions the starting is made as follows: By the 
auxiliary valve a we pass the gas under pressure into the cylinder, 



































Fig. 9.- Apparatus for Protection Against Freezing of the Water Surrounding Gas Engines. 


which draws out a corresponding volume of air from the cylinder 
through the lighting tube and its valve, which is open because of the 
position of its cam at the time the engine was stopped. This air ar- 
rives after a while at the box of valve b, which allows it to escape. 
As in the first case, when the mixture becomes explosive, its inflamma- 
tion is caused by the lighting tube previously heated to incandescence, 
and at the same time the valves a and b close automatically under the 
influence of the pressure developed. 

To cause the operation to become automatic at this time, it is suffi- 
cient to open the gas supply to the engine to establish its flow into the 
feed pipe. 

It may be in order to mention a patented arrangement of Messrs. 
Andrew & Co. (Fig. 9) for preventing accidents due to freezing of the 
water surrounding the cylinders. 

At the end of the return pipe to the water circulating reservoir g, a 
pipe is fixed which carries 
a safety box d outside of 
the building, of which the 
cover e is closed by a 
spring which gives in case 
of freezing of the water. 
This can 
made so thin as to break 


cover also be 
with the pressure caused 
by such coagulation. In 
the simplified arrangement 
of this apparatus care must 
be taken to keep closed 
during the night, and dur- 
ing long stoppages of 
working, the cock f, which 
governs the return to the 
reservoir g, so as to pre- 
vent complete emptying of 
the reservoir in case the 
cover € warps or breaks, 




















fs which would also cause 
NS : the emptying of the cylin- 

\ der envelope. 
SS For fear that this closing 
===3N of the cock f might be for- 
i N gotten, the constructors 
Ps INN have made an automatic 
[-—— — ISX arrangement which pro- 
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duces the same result in 
case of freezing. For this 
the cover e displaces by its 
rupture a lever h, which, 
by means of its rod h, dis- 
engages by the hook bal- 
ance 7 a weighted lever 7, 
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tion with the water reser- 
voir is then closed, while 
by the same action of de- 
scent in this valve the lit- 
tle valve placed under it 
opens the outlet 7, which permits the water of the cylinder envelope to 
run out. 
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Coal Mining in Illinois. 
stats 

The 12th Annual Report of the Coal Statistics of Illinois, which has 
just been published by the State Bureau of Labor Statistics for the year 
ended July 1, 1893, is a very interesting document. The output was the 
largest ever reported for that State, showing an increase of more than 
2,000,000 tons over the pr@vious year. Among the most important items 
of information are those concerning the working of the gross weight 
law, the payment of wages, the location, number and rules regarding 
truck stores, the number of men working above and below ground, the 
cost of mining material, and other facts bearing directly on the pro- 
duction of coal. 

The report shows that coal was mined during the year in 56 counties 
from 788 openings. The total number of net tons mined was 19,949,564, 
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of which 16,112,899 was lump coal, and 3,838,665 other grades. The 
number of acres worked out was 3,109, and the total number of em- 
ployees was 35,390, of whom 26,145 were miners. The remaining 9,245 
include boys, of whom 854 boys over 14 years of age worked under 
ground and 3,806 above. The average number of days of active opera- 
tions at mines was 229.4. 

The aggregate home value of the total product was $17,827,595, the 
a "erage value per ton at the mines being $1.025 for lump and $0.5427 for 
other grades. The average price per ton for hand mining was $0.7145, 
being $0.6734 for summer and $0.722 for winter. The number of tons 
of lump coal mined by hand was 8,146,646, of which 1,775,211 tons were 
p.id for by the day and 5,961,289 tons paid for by gross weight. The 
number of tons mined by machines was 4,729,749. The number of kegs 
of powder used, 353,772. 

During the year 69 men were killed, making 32 women widows and 
105 children fatherless. There were 403 men injured so as to lose time. 
This shows that 289,124 tons of coal were mined for each life lost, and 
4),502 tons for each man injured. The number of lives lost was 1 in 
every 513 employees, and 1 man in every 88 was injured. 

Seventy new mines were opened and 120 closed or abandoned. There 
h-s been a marked decrease in the number of mining places during the 
last four years, with a distinct gain in the output. This year shows a 
decrease in the number of mines of 51, although the product increases 
2,087,288 tons. 

_ Notwithstanding the number of mining places is 148 less than in 1890, 
the output of coal is over 4,500,000 tons in excess of that year, and seems 
t> point conclusively to the abandonment of smaller mines as unprofit- 
able, and to the concentration of the business to the larger and improved 
class of plants. The average value of lump coal, $1.03 per ton, is a trifle 
below that of the year previous, and the price paid for hand mining, 
computed on screened tons, 71.45 cents, is practically on a level with 
that of the year previous. The number of employees has increased 1,758, 
and the number of days of active operation was greater than any year 
for the decade. The mining of coal by machines is rapidly increasing, 
the number of machines employed being 10 more than last year, and the 
increase in tonnage as mined 836,460. While the number of men killed 
exceeds that of any other year, with the exception of 1883, the actual 
ratio of the fatalities to the number of employees and the number of 
tons mined is smaller than any year except 1886. The year of 1893 was 
one of marked activity and unusual prosperity in the coal industi y, and 
these figures will be of great interest as a basis of comparison when the 
record for the troublous year of 1894 shall be made up. 

The report shows that 38 truck stores are yet maintained by companies 
or firms operating coal mines. These are located in four districts, there 
being none in the fourth district. Several companies compelled their 
employees to take out accident insurance policies, and deducted the 
premium from their wages. 








The Achievements and Aims of Physical Chemistry. 
catia oe 
By Mr. J. E. Trevor, of Cornell University. 

Chemical changes, in common with all other natural processes, are in 
their ultimate nature transformations of energy. The study of chemi- 
cal processes is therefore a study of the energy phenomena which they 
involve. Chemical reactions may absorb or take up heat, changes of 
density may occur whereby work is done, electrical energy and radiant 
energy may be produced. But the mutual relations of heat, work, elec- 
tricity and the like, involving the characteristic factors, temperature, 
pressure, tension, force, potential, etc., form the subject matter of the 
science of physics, and hence it is that the study of chemical processes 
as such has come to be known as the Physical Chemistry. The object 
of this branch of science is to discover the simple relations connecting 
the various types of chemical phenomena, and to make of these rela- 
tions a coherent whole. 

The physical chemistry is a new science. Up to eight years ago noth- 
ing serious had been attempted in the way of generalization. Very im- 
portant discoveries had been made before that time, it is true, yet they 
were of a wholly disconnected character and their bearing upon a gen- 
eral theory of chemical processes was not seen. Prominent among these 
achievements of a generation whose efforts have now become history 
stand the experimental work of Thomsen and Berthelot in thermo- 
chemistry, the investigations of Kopp in stoichiometry, the dissociation 
theory of Horstmann and of Gibbs, the brilliant researches of Helm- 
holtz in electro-chemistry, and that flash of insight which led to the dis- 
covery of the law of mass action. Nor is the present generation prov- 
ing itself unworthy of this inheritance of scientific achievement ; the 








chemical equilibrium, the electro-chemistry, and the thermo-dynamical 
generalizations of to-day are supplying a fit sequel to this story of the 
past. 

In’ 1886 appeared van't Hoff's first paper upon the theory of solutions. 
It was immediately followed by that extended series of monographs, writ - 
ten by such men as Ostwald, Nernst, Arrhenius, Planck, Riecke, and 
many Others, which has made the thermodynamical theory of solutions 
one of the most remarkable conquests of the science of chemistry. 
Van't Hoff’s discovery that the inner energy of a dissolved substance 
when dilute is independent of the volume of its solution led at once to 
the discovery of simple relations between the physical properties of solu- 
tions and their molecular concentrations, 7. e., to a series of novel meth- 
ods for the determination of molecular weights; it brought about an un- 
foreseen extension of the law of mass action to the solution-equilibria of 
both homogeneous and heterogeneous systems; it led to a strict formula- 
tion of the influence of temperature upon chemical equilibrium and the 
velocities of reactions, to a mathematical theory of hydrodiffusion, to a 
comprehensive theory of concentration currents and of the voltaic cell, 
and to an unexpected culmination of Ostwald’s exhaustive investiga- 
tions upon the chemical aftinities of aqueous acids and bases. This 
breathless succession of advances constitutes one of the most interest- 
ing and exciting chapters of the history of chemical theory. 

It is being succeeded at the present time by work of a more general 
and wide-reaching character. The great generalizations of thermo- 
dynamics are hastening the day when chemistry shall become a deduc- 
tive science. Planck, of Berlin, has recently directed especial attention 
to the following course of reasoning. 

There are certain processes, such as the conduction of heat from a hot 
to a cold body, or the diffusion of a dissolved substance from a high 
concentration to a lower one, which are irreversible—they take place 
only in one direction. This fact may be shown to require the conclu- 
sion that the trend of natural processes is in an assignable direction ; 
the general state of things tends all one way. If this were not so it 
would be possible to reverse history, to make trees grow down into seeds 
and to awaken fossils to quivering, pulsating life. 

The strict formulation which represents this general tendency fur- 
nishes, therefore, a means of determining. delinitely the direction which 
any given natural process, chemical or otherwise, must pursue ; and it 
leads in consequence to an exact relation between the energy factors 
upon which the final state of the material system concerned is made to 
depend, a relation which combines in one expression every law of chem- 
ical equilibrium. From it can be derived in order all the laws of iso- 
thermal chemical equilibrium in homogeneous and in heterogeneous 
systems, and those which represent the effect of changes of temperature 
and of pressure in displacing such equilibria ; it yields further the laws 
relating to the many physico-chemical properties of solutions which de- 
pend upon the vapor pressures ; and it furnishes, finally, the almost 
numberless theorems of electro-chemistry. Thus it is seen that from 
the assumption of a simple fact of experience, the irreversibility of heat 
conduction, a mathematical theory of chemical changes is obtained 
which organizes into a coherent and logically connected whole all the 
exact relations of chemical science. The deductive value of this theory 
is enormous, in that it clearly points out the limits of our knowledge in 
every direction. And for the reason that the system is uniform and 
falls into a logical order it becomes of the greatest service in aiding the 
conception of chemical theory as a whole and in fixing in the mind the 
relations between its parts. 

Another form of the same fundamental idea has been employed by 
the eminent French mathematical physicist, Duhem, in developing a 
systematic treatment of the theory of chemistry. From the properties 
of his thermodynamical potential (taken from the thermodynamical 
studies of Willard Gibbs) he has evolved an orderly discussion of the 
theory of dissociation, the continuity of the liquid and gaseous states, 
and the general theory of the chemical and physical equilibria of fluid 
mixtures, all of which is characterized throughout by strict uniformity 
of method and an unusual elegance of mathematical style. 

These two methods of’ research are essentially identical, for they are 
based upon the same principle, and they both refer the solution of every 
problem to the properties of a single function of quantities which fix the 
state of the system concerned. In this respect they mark a distinct ad- 
vance in the study of the science of chemistry. 

The eminent fruitfulness of these thermodynamical methods has led 
to a fuller appreciation of the bearing and significance of the great en- 
ergy generalization which they involve, and upon which, indeed, the 
entire framework of modern physical science really rests. If chemistry 
be in its ultimate nature an energy science, chemists obviously must 
study those energy transformations which constitute its phenomena. In 
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a chemical change different energies come into play, and the change 
continues until they hold one another exactly in balance. This balance 
determines, therefore, what the final state of the system in question 
shall be. Two energy forms are in equilibrium when a possible varia- 
tion of one is exactly compensated by the corresponding variation of the 
other. All that is necessary then to determine the final state which any 
given material system must assume is to represent mathematically the 
possible variations of its opposed energies and to set these variations 
equal. This procedure is identical with that which is employed in stat- 
ics to investigate the equilibria of mechanical systems. When applied 
systematically to the different types of chemical action it yields a ra- 
tional classification of chemical processes, and, in a logical sequence, 
all of the known elements of the modern physical chemistry. This re- 
construction of theoretical chemistry upon the basis of the energy theo- 
ry is one of the most brilliant of Ostwald’s many splendid contributions 
to science. 

It is important to observe that the great advances of recent years in 
the theory of chemical action have not been made with the aid of 
the kinetic-molecular hypothesis. The assumption of atoms and 
molecules has been a constant hindrance to the progress of rational 
chemical theory. The ‘‘ Kinetic Theory of Gases” has been able to ac- 
count for the behavior of gases only in an imperfect manner, and it has 
not been able to account at all for the laws of chemical equilibrium and 
the properties of solutions. The fact that gases react in simple volume 
relations justifies the selection of a definite volume as the chemical 
unit, the relative weight of this volume becoming then the so-called 
molecular weight, but it justifies in no wise the conclusion that gases 
are composed of discrete particles. This unwarranted assumption was 
made because of a desire to ‘‘explain’’ from the behavior of a purely 
mechanical system the observed characteristics of gases. Yet the be- 
havior of the model is, after all, only approximately that of the gas. 
And, moreover, it is not the province of science to ‘‘explain” anything, 
certainly not to explain phenomena by reference to irrealizable mechan- 
ical constructions. It is becoming more and more clearly seen, day by 
day, that the business of science is to describe phenomena in a simple 
manner, to seek actual relations between measurable quantities, to deal 
only with things which can be handled and observed. Hypotheses must 
be employed, if at all, only provisionally and as analogies. 

There is no desire to deny that the molecular hypothesis has been 
fruitful of results; any hypothesis may lead to work whereby knowl- 
edge is gained. Yet this one has nearly outlived its usefulness, and it 
will be employed less and less in the future by those chemists who re- 
fuse to believe upon insufficient evidence. As an accepted hypothesis 
its days are numbered. In the place of the molecule appears the mole- 
cular weight, a sharply defined quantity whose conception does not 
transcend experience. 

The average student of chemistry is trained to confuse the real with 
the hypothetical. He believes molecular formula and molecules to in- 
volve each other, whereas the former represent facts while the latter are 
creations of fancy. The molecular formulas of our chemical equations 
possess a very real and important signification, and this is no less true 
of the structural formulas which form at the present time so important 
a feature of the technical apparatus of organic chemistry. These struc- 
tural formulas are valuable mnemonic expressions for the individual 
chemical character of the substances in question, and when employed 
for what they represent, their value is not to be underestimated. Yet 

one must not for a moment suppose that they supply a picture of the 
mechanical structure of small particles of the substances ; this idea is a 
purely hypothetical one, and at the best represents nothing more than 
the original facts. The symbols, properly used, represent the facts and 
not the hypothesis. 

The general methods which give to the best modern thought its dis- 
tinctive character appeal to experience alone. Things other than ob- 
servable fact do not fall within their province, such things are not objects 
of human knowledge. It should not need emphasis that this is the only 
natural and reasonable basis for a science of the facts of nature. And 
it cannot be denied that our first real insight into the nature of chemical 
processes has been gained by the application of these straightforward 
methods. 

The age of mechanical hypotheses is of the past. The desire to replace 
known laws by unproven or unprovable assumptions is passing away. 
And it can now be clearly recognized that the view which seeks to place 
mechanics at the base of all departments of physical science is, in its 
thoughtless exclusion of energies other than mechanical, a prejudice. 
Now, the thermo-dynamical systems and the energy doctrine involve 
only accessible facts. They are built upon no assumption other than the 





irreversibility of some spontaneous process, or the observed conservation 


of the energy of an isolated system. Their aim is to increase knowledge 
and not representations of knowledge, to seek out the facts of nature 
and the wonderful and simple relations subsisting among these facts. 
And in this there are notable instances of what is fittingly termed 
Physical Theory. The distinction between theory and hypothesis can 
now be sharply drawn, the hypothesis isa mechanical construction sub- 
stituted by the imagination for things as they actually are, the theory is 
an organized system of logical consequences drawn from the established 
facts of experience. Mechanical hypotheses have dimmed the glory of 
the history of chemistry, physical theory endows chemistry with the at- 
tributes of an exact science. 

The subject of electro-chemistry has become, in recent years, a promi- 
nent feature of the physical chemistry. The energy liberated in chemi- 
cal changes may appear as electrical energy ; or electrical energy may, 
during a chemical process, be transformed into the inner energy of the 
products of the reaction. Our knowledge of these things has had a con- 
tentious and a profoundly interesting history. The strugglings and 
gropings of a hundred years lie between this time and that in which the 
first observations of electro-chemical action were made by Galvani and 
Volta. The intervening years have been largely occupied by a study of 
the phenomena of electrolysis pure and simple. The insight thereby 
gained into the nature of this process has led to a clear conception of 
what takes place in the various types of voltaic cell, and has, in con- 
sequence, rendered accessible to immediate calculation all the essential 
details of the transformation between the free energy of the chemical 
This com- 
prehensive theory of electro-chemistry is one of the greatest results which 
has followed the introduction of the energy theory into chemistry, it is 
the fitting close of a century of effort. 

And now that such a result has been 


action in a cell and the electrical energy which is produced. 


reached it is a matter for con- 
gratulation that the event is to be marked by a great literary monument. 
This is Ostwald’s work on electro-chemistry, at the present moment pass- 
ing through the press, a book which is to give a full and clear account 
of the entire development of the subject from its beginnings. 

The influence which has been exerted upon physical chemistry by its 
literature is of the most interesting character. Widespread interest in 
physical chemistry as an independent subject dates, probably, from the 
publication of Ostwald’s Lehrbuch der allgemeinen Chemie, in 1887. 
The interest thus aroused was immediately intensified by the appearance 
of van’t Hoff’s thermodynamical theory of dilute solutions, and the re- 
markable series of theoretical and experimental discoveries which fol- 
lowed in its train. This period marks, undoubtedly, the beginning of 
physical chemistry as a connected and organized science. Its develop- 
ment since then, due to no small extent to the efforts of Ostwald and 
van't Hoff and their pupils, has found a fit channel for expression in 
the pages of the Journal of Physical Chemistry (Zeitschrift fur 
physikalische Chemie), whose first number appeared also in 1887. A 
systematic account of the present status of the science is now being sup- 
plied by anew edition of Ostwald’s Lehrbuch, which has in the mean- 
time grown to be a monumental work in three volumes, two of whieh 
are already in print. And it is well to add that the general desire for a 
text-book of less exhaustive nature has been well met by the briefer 
‘* Outlines’ by the same author, and the ‘‘ Theoretical Chemistry” of 
Nernst. Due reference has been already made to Ostwald’s magnificent 
publication upon electro-chemistry. 

The great demand now to be made upon the future is for a book upon 
the General Theory of Energy, a workin which the relations of natural 
phenomena to one another may be brought into a clear light, a work in 
which we may finally see effaced the artificial distinctions between the 
subjects of chemistry, mechanics, thermodynamics, electricity, etc., 
which, as we have them now, are partly historical, partly physiological, 
partly conventional, and wholly unsatisfactory. 

The science of physical chemistry is, at the present moment, in a stage 
of the most active development. Every month brings tothe light some 
startling experimental discovery, or some broader generalization. The 
general methods now in use have already begun to furnish a complete 
thermodynamical theory of solutions for all concentrations, a thorough 
grasp of the conditions of chemical equilibrium in complex hetero 
geneous systems, a really adequate comprehension of the phenomena of 
galvanic polarization, ang an exact definition of chemical affinity. 
These are the things of to-day, what the morrow may bring forth is for 
no man to say. Yet it is certain that the chemistry of the future will 
deal with fact and not with fancy, and that its immediate aim will be 
the establishment of exact relations between those quantities upon which 
the state of every material system ultimately depends. For it is in this 
way, and in this way only, that a real insight into the nature of chemi- 
cal processes will finally be attained. 
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The Manchester (England) Corporation Gas Works. 
sanded 

Engineering, in describing the gas works of the city of Manchester, 
England, says : a 

The gas works of the city of Manchester have been the property of 
the corporation since the year 1844, and have been successfully admin- 
istered by that body for the benefit of the ratepayers. 

At the present time there are comprised within the term gas works in 
Manchester, three works or manufacturing stations—the Gaythorn, the 
Rochdale road, and the Bradford road stations. Of these the Gaythorn 
station is the oldest, but the smallest. Its manufacturing capacity is 
four million cubic feet of gas per diem. The Rochdale road station has 
hitherto been the largest and principal city works, and is capable of 
manufacturing 8} million feet each day. The Bradford road station is 
comparatively new. Its construction was commenced in the year 1877, 
but it was not utilized for gas making until 1884. The site of these 
works embraces an area of 52 acres of land, and when completely utilized 
will afford space for the production of 20 million cubie feet of gas per 
diem. Thus, while the older city works have long since reached the 
limit of their capacity, the Bradford road station is destined to exceed 
them in importance as it becomes further developed. At the present 
time this station is fully equipped for a daily make of 8 million cubic 
feet of gas. 

As this station is the most recent in construction, and, consequently, 
the most modern in design amongst the Manchester gas works, it has 
been selected as the subject of a visit on the part of the Institution of 
Mechanical Engineers during the Manchester meeting. We therefore 
propose confining our attention chiefly to it. The works contain, at the 
present time, two large retort houses for the distillation of the coal and 
cannel from which the gas is produced. The two retort houses are built 
side by side, with a coal store between them, their ends abutting on the 
railway sidings where the coal is received. The sidings are in com- 
munication with a branch of the Lancashire and Yorkshire Railway, 
which bounds the works on one side. The retort houses are 360 ft. long 
by 70 ft. wide and 33 feet high to the springing of the roof. Each con- 
tains a retort bench, comprising 28 ovens, or ‘‘ settings ’’ of retorts, con- 
taining eight or nine retorts in each setting. The total number of retorts 
is 480. They are of arched section, 24 in. wide by 16 in. high and 20 ft. 
long. They are what are known as ‘‘through”’ retorts. The retort 
ovens or settings are all heated by the regenerator system. There are 
three chimney stacks in each retort house. Some of the furnaces are 
constructed on a plan designed by Sir William Siemens, but in the more 
recent settings a plan has been adopted which has been elaborated at 
Manchester with the assistance of the present Gas Engineer, Mr. G. E. 
Stevenson, M. Inst., C.E., and which is found to answer well. 

In the later of the two retort houses, which was fitted up two years 
ago under Mr. Stevenson’s superintendence, the drawing and charging 
of the retorts is performed by machinery worked by compressed air, 
made by the West Gas Improvement Company, Limited, of Miles Plat- 
ting. The machinery consists of a drawing machine actuating a rake 
for discharging the coke from the retorts, and a charging machine carry- 
ing a coal hopper, from which a scoop is loaded and introduced into the 
retorts by the action of a pneumatic piston very similar to a hydraulic 
ram. The scoop enters the retort twice for each charge, and, revolving 
on its axis alternately to right and left, deposits the coal in an even 
layer on the floor of the retort. Each seoopful consists of 2 ewt. of coal 
or cannel, the complete charge being 4 ewt. For working the “‘through” 
retorts two sets of machines are necessary, one on either side of the re- 
tort bench. Each ‘‘through” retort receives two charges of 4 cwt. each, 
making a total weight of 8 cwt. charged into each retort. Five charges 
are introduced in 24 hours. The operation of drawing and charging 
each retort occupies on the average about one minute. The machines 
are capable of drawing and charging 20 ovens or settings, the retorts 
being divided into three sets, of which one set, numbering 60 retorts, is 
charged every hour and 40 minutes. As the “‘ run” of the machines 
seldom occupies more than an hour, ample resting time is given for the 
machinists and other men employed in the operations. The reduction 
of labor effected by the use of stoking machinery at these works has re- 
sulted in important economy, the cost of carbonizing being at least 25 
cents per ton of coal less than when hand labor was employed. Nor is 
this by any means the only advantage derived from the use of machin- 
ery, another important point being the rapidity and punctuality with 
which the operation is performed, thus enabling a larger quantity of 
coal to be carbonized within an equal period of time, and thereby in- 
creasing the productive capacity of the plant. Both the coal carbonized 
and the residual coke are moved mechanically. The coal is raised from 
the store into which it has been dropped from the railway wagons, by 





elevators, and delivered into fixed overhead hoppers, from whence the 
charging machines are replenished as required. 

The coke, when drawn from the retorts, falls through shoots in the 
stage floor into tipping trucks running on a small railway underneath 
the stage. After the machines have finished their work, the train of 
trucks is drawn out and conveyed to the coke heap, where the trucks 
are emptied. Railway stages or gangways are erected at either side of 
the retort houses for the delivery of coal and cannel, and these, as well 
as the coal store between the houses, are in direct communication with 
the sidings. 

Next to the retort houses in importance come the condensing, exhaust- 
ing and washing apparatus. The condensers are of the water-tube type. 
Of these there are three of Morris & Cutler’s patent horizontal water- 
tube condensers, each capable of condensing 1} million feet of gas a day, 
and one by Clapham Brothers, of vertical form, of a capacity of 3 mil- 
lion cubic feet a day. In these condensers the gas is brought into con- 
tact with a number of small tubes placed close together, through which 
cold water is allowed to flow. In this way the temperature of the gas 
is reduced and the condensation of the tarry vapors effected. The ex- 
hauster room contains two sets of Gwynne & Co.’s combined engines 
and duplicate exhausters, the engines being of the inverted vertical 
type, and the exhausters having a nominal capacity of 100,000 cubic feet 
of gas per hour. 

There are also two other sets of horizontal engines and duplicate ex- 
hausters of a capacity of 80,000 cubic feet per hour each. This machin- 
ery, together with the various steam engines and pumps required for 
other purposes, is supplied with steam from four Lancashire boilers 
each 28 feet long by 7 feet in diameter, situated in a boiler house ad- 
joining the exhauster room. 

The washing machinery consists, firstly, of four Livesey washers to 
cleanse the gas from the remaining traces of tar, and to remove a pro- 
portion of the carbonic acid and sulphureted hydrogen present in the 
gas. This is effected by dividing the gas into minute streams and caus- 
ing it to bubble through the ammoniacal liquor in the washers, the 
impurities becoming thereby fixed as carbonate and sulphide of ammo- 
nium. There are, secondly, three rotary ‘‘ washer-scrubbers,” two of 
which are Kirkham, Hulett & Chandler’s ‘‘ standard” washer-scrub- 
bers, of a daily capacity of 24 million feet each, and one Clapham & 
Laycock’s ‘‘ Eclipse” washer-scrubber, of 3 million feet capacity. In 
these vessels the ammonia is removed from the gas by contact with 
pure water. The final purification of the gas is effected in the purify- 
ing house. This is an iron building 300 feet long by 73 feet wide, and 
in it are erected 16 purifiers, each 334 feet long by 264 feet broad. The 
purifiers are divided into four groups of four boxes in each, and the 
gas passes through them in four separate streams, four purifiers only 
dealing with each stream. Oxide of iron is used for purification, and 
removes all traces of sulphide from the gas. 

The station meters, together with the governors for regulating the 
pressure of gas in the town mains, are situated in a building on the 
plot of land on the further side of the railway, devoted to these and to 
the gasholders. There are three meters for measuring the production 
of gas, each capable of recording the passage of 150,000 cubic feet of gas 
per hour. In this building are also fixed two sets of engines and ex- 
hausters for exhausting the gas from the Rochdale road works, where 
the storage capacity is deficient, and delivering it into the gasholders at 
Bradford road. The gasholders at Bradford road are at present four in 
number, each 153 feet in diameter. They are telescopic, in three lifts, 
each lift being 33 feet deep. These holders have a total storage capacity of 
7,000,000 cubic feet. 

A gasholder of much larger dimensions is now being constructed, 
with the object of making good the deficiency at Rochdale road, as 
well as providing increased storage room at Bradford road. This gas- 
holder, which, together with its tank, has been designed by Mr. Stev- 
enson, will be 250 feet im diameter and have three lifts, each 50 feet 
deep. It will contain the same quantity of gas as the four existing 
holders, viz., 7,000,000 cubic feet. A departure is being made from the 
older style of construction in which cast iron columns were used to 
support the holder, inasmuch as the guide framing of the new holder 
will be of steel of comparatively light construction. It will rise to a 
height of 150 feet. The tank is 254 feet in diameter by 50 feet 6 inches 
deep. It will contain a timber framing to support the untrussed crown 
of the gasholder when not inflated. This framing will be carried on 
196 pipe columns, 30 feet long by 10 feet in diameter, placed on brick 
pillars, and tied together by wrought iron tie-rods. The construction 
of this tank involves some 86,000 cubic yards of excavation, and will 
absorb 6,000,000 bricks, the greater part of which are being made on the 
premises of the clay obtained from the excavation, The advantage of 
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large gasholders from the point of view of economy in capital expendi- 
ture, is evident from the fact that whilst the four older gasholders cost, 
with their tanks, altogether $715,000, the contracts for the new tank 
and holder amount to $325,000 for an equal cubical storage capacity. 

The Corporation of Manchester also own a small gas works in the 
township of Droylsden, capable of manufacturing 500,000 feet of gas a 
day. These works are made use of for the trial of new systems and 
methods in carbonization and purification, ete. Here may be seen at 
work the inclined retorts, a system which is intended to obviate the 
labor of lifting and depositing the coal in the retorts by the simple de- 
vice of placing the retorts at an angle instead of in the horizontal 
position, and running the coal in at the top end by gravitation, the 
coke sliding out at the lower end by the same force of gravity. At this 
so-called experimental station there is also a gasholder in operation 
constructed without external guide framing, its vertical position being 
maintained by internal radial guides, on the principle introduced by 
Messrs. Gadd and Mason, of Manchester. The holder is made by 
Messrs. R. & J. Dempster, of Newton Heath. 

The total manufacturing capacity of the Manchester Gas Works is 
now 21,000,000 cubic feet a day, and when the large gasholder referred 
to is completed their storage capacity will be 25,000,000 cubic feet. The 
maximum consumption of gas hitherto experienced in one day has been 
22,000,000 cubic feet. The area covered by the supply of gas from the 
Corporation Gas Works is nearly 30,000 acres. There are 700 miles of 
main pipes, 80,000 meters in use, and 15,000 public lamps lighted by 
this department. 








Electricity in Mining. 
caasalltliateesans 

In a paper read by Mr. Chas. E. Bowron, before the Alabama Indus- 
trial and Scientific Society, the author held that of all the forces at com- 
mand in the science of mining, electricity seems to be the most adapta- 
ble and more nearly fulfills most of the conditions demanded, viz.: 
Safety, efficiency, reliability, simplicity and flexibility on the one hand, 
on the other the economic necessity of a minimum of cost in application 
and production. Risks to life and property are very great in mining, 
and the dictates both of humanity and economy will be best subserved 
by the adoption of any agent which will tend to minimize these risks. 
The great ease of production and application in the first instance, then 
its great flexibility and efficiency give electricity a strong claim for our 
careful consideration. 

Its competitive forces are steam, compressed air, hydraulic power and 
wire rope transmissions, As to hydraulic power, its application (except 
as a prime agent) is evidently so costly and limited, while wire rope 
transmissions beyond a comparatively short limit are entirely out of the 
question and cannot be used except for special purposes, that we may 
limit the discussion to steam, compressed air and electricity. 

Considering the demands of a mining plant, we see power consumed 
in winding, outside and inside hauling, coal cutting, coal and rock drill- 
ing, pumping. ventilation, lighting, signaling and explosive firing. Re- 
garding the prime source of energy for such power, it may be either hy- 
draulic or steam power (leaving gas engines out of the question in their 
present state). In either case electricity comes to the front. In many 
cases the topographical surroundings and the location of fuel and water 
limit the location of a steam plant, which may have to be so far away 
as to be very inefficient, where the steam is to be used at the mines; with 
electricity we generate it at these same boilers, and placing them where 
they will suit the economic conditions of best service, convey the power 
to its work with but slight loss. These conditions very often obtain in 
the western mining states, the location of a steam plant perhaps being a 
matter of great mechanical difficulty in transportation and erection in 
the first place, and where the site of water for the boilers and the haul- 
age of costly fuel prescribe the limits. With this agent, though, we 
erect our steam plant and dynamos at the most advantageous site and 
take the electric cable to the mines, elevation and distance no longer al- 
most insuperable obstacles. An instance of this kind is the plant at the 
Virginius mine in Colorado, at an elevation of 12,000 feet. The cost of 
fuel there, which had to be packed up the mountain on “ burros,” was 
stated to be $18 per ton, amounting in a year to some $80,000. The 
present source of power is Red Canyon Creek, 4 miles distant from the 
openings, where 300-horse power are generated and carried to the mines 
at a pressure of 800 volts ; the saving of fuel in one year alone paid for 
the electric plant. 

Difficulties occur in mining in proportion to distance, and except for 
short distances, say up to 2 miles, neither steam nor compressed air can 
be considered dangerous rivals of electricity, on account of its high ef- 
ficiency for long distance transmissions, the comparison growing the 


more favorable to the latter as the distance increases. We may use 
steam at the pit mouth for hoisting or running a fan and take it under- 
ground for a short distance for pumps, drills and rope-hauling engines, 
but when we wish to take it several miles away for drilling, coal cut- 
ting, etc., its use is entirely out of the question, unless another plant be 
erected, either undergroud, which is often objectionable, or at the ex- 
pense of another surface plant and a shaft or bore hole to take the steam 
underground. 

The efficiency of steam is low because dependent upon its retention of 
heat which is continually lost by radiation and condensation, no matter 
how well protected the pipes by covering, and it loses quickly also by 
friction and leakage. In the use of compressed air, there is a large in- 
itial loss of the heat of compression and as in the case of steam further 
large losses in friction and leakage. In the case of both steam and com- 
pressed air, the loss increases much more rapidly than the proportional 
increment in distance. Here is one of the strongest points of electricity, 
and it is the only power so far which meets what we may call the “ dis- 
tance emergency” in mining, from an economical standpoint. Here 
we have no losses analogous tothe losses mentioned in the case of steam 
and compressed air to the extent that there prevail in their transmissions. 
When not at work, no power is consumed in electrical apparatus, the 
prime generator producing just what is consumed, automatically. At 
a Michigan mine, 175-horse power are transmitted three miles by com- 
pressed air, with an efficiency at the mines of only 35 per cent.—thus 
showing a 65 per cent. loss in transmission. With electricity, these fig- 
ures would, beyond doubt, be reversed. One electric company guaran- 
teed an efficiency of 73 per cent., based upon an initial efficiency of 100 
and successive losses of 10 per cent. in dynamo conversion, 10 per cent. 
in line transmission, and 10 per cent. in reconversion at the motor. An 
ordinary efficiency of compressed air is from 20 to 40 per cent., rarely 
50. The cost of conductors for carrying an equal amount of power at 
average pressures has been stated by Prof. M. C. [hlseng, in the case 
of electricity, steam and compressed air, to be as 1 to 27 to 19. 

An invaluable feature of an electrical mining plant is its great flex- 
ibility and the great ease with which changes in the distribution of 
energy can be made. It is but a few hours’ job to branch and take a 
wire to any part of the mine to a motor, compared with an equal num- 
ber of days to lay heavy, cumbersome and expensive pipe line for the 
same purpose. With greatest ease we lead a wire round a corner, take 
it up or down a shaft or slope, in and through places where it would be 
dangerous and difficult to lay a pipe line. Simplicity and completeness 
commend themselves at all times to the miner, and nothing can be more 
complete than the different ways in which we can harness electricity to 
our various uses in this direction. We may useit for lighting our tipple 
or breaker, hoisting the mineral, ventilating apparatus, inside and out- 
side hauling, cutting, drilling, underground lighting, signaling by bell 
or telephone, and for explosive firing. It is also adapted to outside 
operations and is applied to them in such lines as crushing, stamping, 
jigging, concentrating, etc., and further along in metallurgical opera- 
tions upon the mineral, such as the production of aluminum by the 
Cowles process. 

The impediments in the way of the adoption of this agent in mining 
have been several. Mr. Pocock says: ‘‘ Electrical engineers are not 
familiar with the routine of practical colliery workings and are, there- 
fore, placed at a disadvantage by not knowing the actual requirements 
of mining engineers and the many little difficulties to be met with in 
underground workings ; and until mining engineers have acquired the 
necessary knowledge and a confidence in electricity, it is only natural 
that they will continue to follow the beaten path. Experiments in min- 
ing are costly, necessarily, and until a method or appliance can hope to 
compete with the older way, it has to be brought to a ‘‘ hard pan ”’ basis, 
before it will receive the consideration due to its merits, however pro- 
nounced or enticing. While an electrical mining plant as a whole is 
comparatively simple, yet the details of the mechanism of the different 
machines, locomotives, etc., remain to be considerably simplified to 
withstand inevitable hard usage to which they will be subjected.” 








Mr. H. R. MILLER, Manager of the Keokuk (Iowa) Gas Light and 
Coke Company, has been authorized by his Directors to enter into a 
contract with the United Gas Improvement Company for the installa- 
tion of a standard set of the latter’s improved Lowe water gas appar- 
atus, rated to produce 100,000 cubic feet per day, the contractors also 
to furnish the accompanying auxiliary work. This plant is an addi- 
tion to the Keokuk Company’s coal gas plant, so that hereafter Mana- 
ger Miller will have under his control a works full abreast of the times. 
The addition will be completed prior to Nov. 1, 
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ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
“pene os 
Mr. J. R. Topp, formerly in charge at Middletown, N. Y., assumed 
the Superintendency of the Dedham and Hyde Park (Mass.) Gas Light 
Company on the ist. inst., succeeding Mr. George F. Goodno. Mr. 
Goodno resigned from Dedham to accept the management of the Cedar 
Rapids (Iowa) Gas Light Company. 





WE regretfully report the death of Mr. Walter E. Hopper, whose de- 
mise occurred at his home in the Germantown district of Philadelphia, 
on the 2d inst. The funeral services were celebrated at Germantown 
on the afternoon of Augsust 4. Deceased, who was a son of the late 
Thomas C. Hopper, succeeded his father in the Board of Trustees of 
the American Meter Company. 





THE authorities of Wakefield, Mass., are to be congratulated on hav- 
ing secured the services of Mr. Charles S. Spaulding to superintend the 
gas plant recently taken over by the residents of Wakefield under the 
State Act. He assumed charge on the ist inst. 





Mrs. ELIZABETH H. ANDERSON has filed an action agaiust the Salt 
Lake City Gas Company, the Salt Lake Power and Heating Company, 
the Salt Lake and Ogden Gas and Electric Light Company, and the Gas, 
Water and General Investment Trust (Limited), of London, in the 
Third District Court of Salt Lake. The plaintiff alleges in brief that 
she was the owner of 17 shares of the stock of the Salt Lake City Gas 
Company, and that the capital stock, franchises and plant of said Com- 
pany were inadequately and without her consent transferred to the 
Salt Lake and Ogden Gas and Electric Light Company, thereby ren- 
dering her stock valueless. In view of these allegations she prays that 
the sale referred to be declared void, that the bonds and the trust deed 
of said property, franchises and plant, made by the Salt Lake and Og- 
den Gas and Electric Light Company, be declared void, unless said 
Company delivers to her shares of stock in the last-named Company 
which shall be the same proportion to the whole as her stock in the 
Salt Lake City Gas Company was to the whole of the stock in that 
Company. The defendants in answer deny all of the complaint, and 
further aver that they have at all times been willing to pay plaintiff 
the full value of her stock, or issue to her its equivalent in shares of 
the Salt Lake and Ogden Gas and Electric Light Company. 





In our last issue mention was made of a renewed attempt on the part 
of the Board of Supervisors of San Francisco to pass an ordinance re- 
ducing the rate ($2 per 1,000 cubic feet) charged for gas by the local 
Companies. After the initial discussion on the matter was had an ad- 
journment was taken in order to permit Supervisor Hinton to present 
some statistics, which he claimed would prove that the $2 rate was ex- 
orbitant. At the renewed hearing Mr. Hinton’s statistics were present- 
ed, and were followed by the presentation of other statistics, submitted 
by the San Francisco Company, which sought to prove that the rate 
was not only just but fair. When the discussion closed a motion to 
order the gas rate reduced to $1.85 was put and lost. 





THE Alameda (Cal.) water works system (or rather the distribution 
system thereof) has been sadly disturbed through the effects of elec- 
trolysis. Two serious breaks have occurred, and Superintendent 
Brown urged the authorities to bring suit for damages against the 
Street Railway Company. 





~THE following notice explains itself: ‘‘The West Side Gas Com- 
pany, of Kingston, Pa., has turned gas into its mains. The price will 
be $1.50 per 1,000 cubic feet, with a discount of 10 per cent. for prompt 
payment of bills. Parties desiring gas for light, heat or power will, 
for a limited time, have their services run and meters attached without 
charge by applying to the Company at its office in the West Side Times 
office, Market street near Wyoming avenue.” 





AT the annual meeting of the Lowell (Mass.) Gas Light Company the 
following officers were chosen: Directors, 8. G. Mack, L. Sprague, J. 
Rogers, A. G. Cumnock, G. 8. Motley, E. M. Tucke and Jas. Francis ; 
Treasurer, Jacob Rogers ; Clerk, E. B. Bartlett. 





GENERAL JOURDAN, President of the Fulton-Municipal Gas Company, 
of Brooklyn, N. Y., in his role as chief canvasser for the Company, 
recently signed a contract with the Charities Commissioners, of Kings 
County, under which he agreed to supply gas to the Penitentiary, the 
Morgue and the Elm Place office of the Commissioners, at the rate of 90 
cents per 1,000 cubic feet. Now, if he can only secure the lighting of 


the Raymond street jail and the Police Courts, his apostolic efforts i), 
spreading the light on a Cheap-John basis would be complete, Perhajs 
he has those already on his list. 





THE following is from the Minneapolis (Minn.) Tribune of the 1. 
inst.: ‘‘R. H. Pugh, who is said to represent Chicago capitalists, is ha) 
ing circulated for signatures a petition embracing the: substance of ai 
offer which he will submit, together with the petitions, to the Cit, 
Council. The petition is : 
‘* To the Honorable Mayor and City Council of the City of Mini 
eapolis : Gentlemen— 
‘* Whereas, the city of Minneapolis, having a population of ove: 
200,000 inhabitants, has at present only one Gas Light Company (namely 
the Minneapolis Gas Light Company); and 
‘* Whereas, The mains and pipes of the Minneapolis Gas Light Com 
pany fail to reach a large number of the people of said city ; and 
‘* Whereas, The gas service even in these portions of the territory in 
said city reached by the present Company, is very unsatisfactory, owing 
to the very high prices charged by said Company for its gas ; and 
‘* Whereas, R. H. Pugh asks your honorable body for a franchise 
granting to him the right to build gas works, lay gas mains and suppl) 
gas in the city of Minneapolis, under which proposed franchise it is in 
tended to furnish gas equal, if not superior, to the gas now furnished 
in said city, at prices not to exceed the following, viz.: Illuminating gas 
at $1.30, gross, per 1,000 cubic feet, or $1.10, net, for cash, within 15 
days after the first of every month. Fuel gas at $1.10, gross, per 1,00) 
cubic feet, or 90 cents, net, for cash, within 15 days after the first of 
every month ; and 
Whereas, The average price offered above for gas is about 50 per 
cent. less than the prices now charged in the said city ; and 

‘* Whereas, Said R. H. Pugh offers and proposes to pay to the city of 
Minneapolis for said franchise 5 per centum of the gross receipts of all 
gas sold to private consumers in additition to its taxes ; and 

‘* Whereas, In order to promote the growth of the city and encourage 
manufacturers to locate here, and to enable them to compete with other 
cities, it is necessary to put Minneapolis on the same footing as neigh- 
boring cities, by giving her citizens cheap fuel and illuminating gas ; 
now, therefore, we, the undersigned citizens of Minneapolis, do hereby 
respectfully petition your honorable body that the proposed ordinance. 
entitled, ‘An ordinance granting to R. H. Pugh the right to lay gas 
pipes, etc., in the city of Minneapolis,’ be favorably acted upon, and 
that he be granted the franchise asked for, subject to such restrictions 
as are deemed proper by your honorable body.” 





A CORRESPONDENT at Toronto, Can., writing to the JOURNAL under 
date of August ist, says: ‘‘ About 18 months ago, the Ottawa (Ont.) 
Gas Company received bids for the erection of a water gas apparatus. 
The competition among rival constructing companies was very keen, and 
finally resulted in the Ottawa people closing a contract with the Econ- 
omical Gas Apparatus Construction Company, of Toronto, for one of 
their settings, on account of their guarantee to place gas in the holder 
at a less cost than any other Company. This caused one of the older 
Companies to assert that the Economical Company would make agree- 
ments which they could not fulfil. The works were completed and the 
result of a month’s test showed that gas had been placed in the holder 
at a cost of four and a fraction cents less per 1,000 cubic feet than was 
guaranteed. The Ottawa Company have since been running under 
their own management, and for the last three months have placed gas 
in the holder at an average cost of about 3 cents less per 1,000 cubic feet 
than was called for in the agreement. They are so well pleased that, 
without asking other companies to bid, they have now closed another 
order with the Economical Company for a second set of the improved 
‘ Lowe’ apparatus, as built by them, to have a capacity of 250,000 cubic 
feet, and to be erected immediately under the same guarantee as the 
first set installed.” 


Tae Fort Wayne (Ind.) Gas Company, which is now owned and op 
erated by parties interested in the local natural gas company, has decid 
ed to practically rébuild its works, and by a more liberal policy in its 
management, added to the intention to supply a better quality of gas 
than that hitherto sent out, the Company believes that it will soon bring 
the works, together with the output thereof, abreast of plants of equa! 
size. Asan earnest of this intention, the proprietors have awarded a 
contract to the Western Gas Construction Company for a double set of 
that Company's improved water gas apparatus, the same to be put up 
on the site formerly occupied by a stack of coal gas benches. The first 
set is to be a 6-foot set complete, including iron floor, hydraulic elevat- 











or, boiler, exhauster and necessary pipe connections. On completion of 
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the first set, work on the second will be commenced. It is thought that 
the plastt will be in operation by October 15th. 


At the annual meeting of the Fall River (Mass.) Gas Works Com- 
pany, the officers chosen were : Directors, J. S. Brayton, O. 8. Hawes, 
Geo. P. Brown, 8. T. Bodine, Randall Morgan, Henry Lewis and David 
Payton. The Directors selected the following executive management : 
President, John S. Brayton ; Clerk and Manager, G. P. Brown ; Treas- 
urer, E. C. Lee. 


A RECENT number of the Boston Advertiser said: ‘‘There was some 
talk reeently by people interested in gas securities largely held in Bos- 
ton, over the reduction of the Charlestown Company’s dividend from a 
10 to a 6 per cent. rate, and the Malden and Melrose Company’s from 8 
to 6 per cent. Both have reduced the price of gas by order of or in 
consultation with the Board of Gas and Electric Light Commissioners, 
and neither has found, in these times of economy by consumers, that 
consumption has greatly increased owing to the reduction in price. The 
Malden and Melrose Company has decided to make betterments in the 
plant, owing to the talk of competition in Medford and Everett. It is 
unlikely that this talk of competition has substantial basis in the facts, 
for competition against small companies is not likely till the outcome of 
cheaper gas can be definitely decided in more prosperous general condi- 
tions among consumers. With the growth of suburban cities, gas 
plants must be maintained at a high degree of perfection in order to 
meet a growing demand, and stockholders will not be disposed to grum- 
b'e if dividends are cut no lower than 6 per cent. in these times, with 
that object in view.” 








PRESIDENT SPENCER, of the Monmouth (Ills.) Gas Company, has au- 
thorized the United Gas Improvement Company to erect a junior setting 
of the U. G. I. Company’s improved Lowe water gas apparatus at Mon- 
mouth. The contract also calls for a storage oil tank and other ma- 
chinery that pertains to such a plant. It is President Spencer's inten- 
tion to discontinue the manufacture of coal gas on the completion of 
the water gas apparatus. 





THE coke elevator and a number of coke bins, at the Race street 
plant of the Cincinnati Gas Light and Coke Company, were more or 
less damaged by a fire, which it is presumed was caused by the careless 
depositing in the bins of hot coke which had not been properly 
quenched. The loss was something under $1,500. 





THE Dyer Creek Gas and Coal Company, of Dyer Creek, Ind., has 
been incorporated by Messrs. Adam Huffman, Jesse Wise and Z. Con- 
rad. 





THE Berlin Iron Bridge Company, of East Berlin, Conn., has re- 
ceived the contract from the Delaware, Lackawannaand Western Rail- 
road for an anti-condensation corrugated iron roof to cover the railroad 
company’s hew engine room at the Auchincloss shaft. This is the third 
roof of the kind that the Delaware, Lackawanna and Western Railroad 
proprietors have purchased from the Bridge Company, which goes to 
show the positive merits of this system of protecting the corrugated iron 
on the under side from dripping. 





THE following correspondence between Mayor Wanser, of Jersey 
City, N. J., and Mr. R. W. Elliott, Agent of the U. G. I. Company, 
at Jersey City (which Corporation is in control of the gas supply of 
that place), will be read with interest : 

** Jersey City, N. J., July 10th, 1894. 

“R. W. Etxiott, Agent the United Gas Improvement Company, 
Jersey City, N. J.: Dear Sir—At the present time, when our princi- 
pal cities are engaged in the pursuit of obtaining the best gas at the 
cheapest rates, and while the settlement of the issue made is resulting 
in suecess in other municipalities, and their inhabitants are beginning 
to enjoy the lower gas rates, it seems a hardship on the people of Jersey 
City to have to endure the yoke that others have cast off. It is partic- 
ularly obnoxious to our people to see our city rated at the top prices in 
gas lighting, while other cities are down the scale, showing continu- 
ously decreasing gas rates. As you are well aware, one of the main 
ilvantages that a progressive municipality can offer is that of the 
cheapest and best lighting, because that is one of the necessary ex- 
penses of living in cities, and I feel that upon consideration you 
will agree with me that the present high rate is deterrent to our pro- 
gress and a subject of continued complaint and oppression upon our 
people. As the head of our local government, I have for some time 
felt that some stringent measures should be adopted toward obtaining 
some relief in this matter, but have hesitated to act until this time in 


the hope that your Company would take advantage of the experience 
of contemporaries in other cities and establish yourselves in popular 
favor by meeting the issue half way, treating it in a dignified and mag- 
nanimous manner, and getting the credit thereof. I entered the office 
with a contract with your Company providing for the gas lighting of 
the city for five years, in which contract a minimum of lights was pro- 
vided, making it impossible to retrench in this regard if the city would. 
That contract is still under consideration by the courts. It is the in- 
dividual consumer’s gas bills that I now have in mind. The condition 
of the taxes, streets, water, good government generally, gas and transit 
determines the growth of cities, and the authorities are held responsible 
for so much of these essentials as they directly control; so much of 
them as supplied by private capital must serve the public to the city’s 
welfare. The new improvements in gas making which lower the 
cost of making gas, the consequent lowering price furnished by the 


Companies to other cities, must be put in practice here. I believe 
that your Company will see that it is good business to gain more 
customers by helping to make a larger city, and I think lower gas 
rates will be to your immediate benefit. Very respectfully, PETER 
F. WaNSER, Mayor.” 





THE reply by the Company to Mayor Wanser was as follows : 
‘““UnITED Gas IMPROVEMENT COMPANY, } 
‘*109 Montgomery Street, 
‘* Jersey City, July 26th, 1894. \ 
‘*Hon. Peter F. WansER, Mayor Jersey City: Dear Sir—Your 
favor of the 10th inst., duly received, has been laid before my Board. 
While I cannot agree with all the propositions set forth in your let- 
ter, I am glad to be able to announce to you that in response to 
your request the price of gas to private consumers will be y saver 
to $1.50 per 1,000 cubic feet, net, on all gas supplied from and after 
the ist of September, 1894. Very truly, R. W. Ex.iotrt, Agent.” 





THE Pittsfield (Mass.) Gas Company, at its annual meeting, re- 
elected the following officers: President, Robert W. Adam; Treas- 
urer, William Plunkett ; Superintendent, John F. Dunbar. The an- 
nual reports were very satisfactory. 





AN explosion of gas recently occurred in the shops of the Cedar 
Rapids (Ia.) Gas Light Company, which caused damage amounting 
to $800. No one was injured. 





At the annual meeting of the Northampton (Mass.) Gas Company 
neo change was made in the executive management. A semi-annual 
dividend of 4 per cent. was declared. 





It is said, by a correspondent, that Fred. Sharpless is likely to be 
appointed official gas inspector of Minneapolis, Minn., and the same 
authority asserts that the gas rate for the city will eventually be put 
at $1.30 per 1,000 cubic feet. 





WE are in receipt of a notification from Mr. J. M. Hughey, Receiver 
of the Hillsboro (O.) Gas and Electric Light Company, that he will, on 
September 3d, offer for sale at public auction the plant, franchises, real 
estate and every other possession of the Hillsboro Gas Light Company, 
and he further avers that no bid will be accepted for the combined prop- 
erties that does not equal the sum of $13,974.50. The sale will take 
place at noon of the day named, the auction place to be ‘‘ at the door of 
the Hillsboro Court House.” 





A SPECIAL meeting of the Directors of the East Albany (N. Y.) Gas 
Light Company is called for the 22d inst., for the purpose of filling two 
vacancies in the Board. 





THE increase in output at Medina, N. Y., and at Albion, N. Y., since 
the gas works at these points were taken in hand by Mr. Fennessy and 
his associates, is not less than 40 per cent., the gain being largely attrib- 
utable to his intelligent effort in popularizing the use of gas for cook- 
ing. 

AT a meeting of the shareholders of the Brookline (Mass.) Gas Com- 
pany, held on the 3d inst., it was determined to increase the capital 
stock to $2,000,000. 


THE tax of 64 per cent. on fhe gross receipts of the Cleveland (Ohio) 
Gas Companies, which is paid into the city treasury, and which is to be 
ultimately devoted to the construction of a new city hall, now amounts 
to $87,157.48. 


'THE gas war in Brooklyn is being carried on in a half-hearted man- 
nr, although the pipe laying operations seem to be planned on an ex- 
tensive scale, notably in the case of the Nassau Company, whose 
proprietors propose to secure a share of the gas trade in the business 
portion of the city. 
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The Market for Gas Securities. 





The shorts in Consolidated were brought to 
with a round turn during the week, a sharp re- 
covery forcing the price up to 121. The open- 
ing to-day (Friday) was made at 120} bid, of- 
fered at 121, and the outlook for it is toward 
higher prices. Our own opinion is that, under 
the existing circumstances, the stock is pretty 
near anormal value, with perhaps 125 as the 
high notch, with the dollar rate discounted. 
The output of gas this summer by all the city 
Companies, on account of cooking and mechan- 
ical purposes, is little less than phenomenal. 
Several thousand stoves have been placed, a 
large ae of which were ranges of the 
first class, and despite the hard times and ex- 
ceptionally bright summer weather we imagine 
that a net gain in output for the first six months 
of the year over the corresponding period of 
1893 has been the result. Physically, the city 

as plants were never in better. condition, and 
in normal times shares in all of them would be 
a purchase at ruling figures. 
rooklyn shares are a trifle weaker, and the 
situation there shows no change, the irregular 
warfare of the past year or so being maintained. 
At current quotations all classes of Brooklyn 
securities appear to be above the normal. Chi- 
cago gas is irregular but strong, the net gain 
in the bid price for the week staviaia been 2 
points. It opened to-day at 74} to 75. Laclede 
common and preferred are higher; 18 being 
freely offered for the former. Bay State is 
weak and dull, and Baltimore Consolidated is 
in at 664 bid. The Hillsboro (Ohio) gas and 
electric light properties will be sold at iv- 
er’s sale on September 3d. 








Gas Stocks. 





Quotations by Geo. W. Close, Broker and 
Dealer in Gas Stocks, 


16 Watt Sr., New Yorx Crry. 
Aveust 13. 


All communications will receive particular attention. 
The uotations 
give per following q are based on the par value of 
Capital. Par. Bid Asked 
Consolidated..............$35,430,000 100 1204 121 


Gamttall. ..ccccccccccccee esene 500,000 50 100 — 
© Gelb. 250 2 = 
Equitable..............00... 4,000,000 100 — 182 
“ Bonds....... 1,000,000 — 106 108 
Metropolitan, Bonds. 658,000 — 108 112 
Mutual... 3,500,000 100 150 — 
o> | - 1,500,000 — 100 102 
Municipal, Bonds....... 750,000 - - 
Northern. ........... Kane: namie - 50 80 95 
ca | | 150,000 — — 100 
Richmond Oo., 8. L..... 348,650 50 50 — 
os Bonds......... 100,000 — — — | 








Standard Gas Co-- 


eeecccecoccee 


Gas Co’s of Brooklyn. 
Brooklyn....... eocese eee 
“ §. F. Bonds.... 
Equity Gas Light Co... 
WER AB cccccccsccccese 
Fulton Municipal....... 
se Bonds.... 


“ Bonds (5’s) 


RRND. sciscccesesens peau 


Nut of Town Ges Companies. 


Bay State Gas Co.— 
S*‘ock...... dniedaiteke’ 
Income Bonds..... 


Soston United Gas Co. — 


1 Series 8.F. Trust 
2a Ty a ée 
Buffalo Mutual, N. Y... 

” Bonds... 


Chicago Gas Company. 
Chicago Gas Light. & 
Coke Co.— 
G’t’d Gold Bonds 
Consumers Gas Light 


Cincinnati G. & CO. Co.. 
Consumers Toronto.... 


East River Gas Co., 
Long Island City..... 


Equitable Gas & Fuel 
Co , Chicago, Bonds 


Jersey City....... ccc 
Laclede Gas Light Co. 
St. Louis, Mo.— 
Common Stock.... 
Preferred ‘ 


People’s Gas and Coke 
Co., Chicago— 
1st Mortgage....... . 

=. * odes 
Peoples, Jersey City... 
- “  Bonds.. 
Paterson, N. J.......000. ‘ 


sere 


5,000,000 100 
5,000,000 100 
50 


2,000,000 25 
1,200,000 20 
320,000 1000 
2,000,000 100 
1,000,000 — 
3,000,000 100 
300,000 
1,000,000 10 
368,000  — 
94,000 — 
870,000 100 
70,000 — 
1,000,000 25 
700,000 1000 
1,000,000 50 
1,000,000 — 


5,000,000 50 
2,000,000 1000 


7,000,000 1000 
3,000,000 1000 
750,000 100 
200,000 1000 
1,000,000 50 
25,000,000 100 


7,650,000 1000 


2,000,000 100 

600,000 1000 
7,000,000 100 
1,600,000 50 


11,000,000 100 


6,400,000 
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ENGAGEMENT DESIRED 


As Superintendent or Assistant. 














‘Patent Lava Gas Tips. 
UNIFORMITY 
GUARANTEED. 


ALL SIZES 
AND SHAPES. 


D. M. STEWARD MFG. CO., 


CHATTANOOCA, TENN. 


Thoroughly understands the construction, repairing and opera- | 
tion of gas works. Sixteen years’ experience in both coal and 
water gas plants. Best of references. Address 

1000-1 “GAS,” care this Journal. 











CORRESPONDENCE WANTED with Gas Com- 





| pany desiring the services of a Superintendent, or comtem- 
| plating a change of sime on January ist. Advertiser’s experi- 


systematic handling of accounts and pushing the stove business. 
Thoroughly familiar with the construction and operation of 

| regenerative benches, and putting gas in holder and at consum- | 
| er’s meter at the lowest cost per thousand. References, that of 
first-class gas engineers, as well as former and present employ- 
ers. Best of reasons fora change. Address 


999-4 “E Z.,” care this Journal. 





Not Ex- 
Write to 











Avcex. C. HumMPHRErS, M.E., 
MANHATTAN LIFE BUILDING, 
(64 Broapwar,) 

NEW YORK. 


ARTHUR @. GLASGOW, M.E., 
9 vicToria ST., 
LONDON, 8. W., 

ENGLAND. 


CABLE ADDRESS, 
LONDON & NEW YORK, 
. 
"HUMGLAS."* 


HUMPHREYS &€ GLASGOW, 


~ 
CONTRACTING AND CONSULTING 


GAS ENGINEERS. 


WATER GAS PLANT A SPECIALTY. 


GAS PROPERTIES EXAMINED AND VALUED. 


ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 
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THE HAZELTON OR PORCUPINE BOILER. ¥. BE=tREWwD, 


ee ee German (Stettin-Didier) Clay Gas Retorts, 
Economy, Safety, Durability, | BLOOKS, TILES, PIREBRICKS, FIRE CEMENT, 
E ffi S i en Cy . C a p ac i ty . | Stettin “Anchor” & “Eagle” Brand Portland Cement 
Quality of Steam Produced, (IO or cinancennesteen 
Combustion of Fuel, Read, Holliday & Sons, Ltd. 
Accessibility for Internal and 


sit No. 7 Platt St., N. Y. City. 
External Inspection™Cleaning. y 


SEND FOR CATALOGUE AND REPORTS OF TESTS. HYDRATED 


CORRESPONDENCE SOLICITED. | 
THE HAZELTON BOILER GO., OXIDE OF IRON 
For Gas Purification. 


Sole Proprietors and Manufacturers, 
No. 716 East {3th Street, New York, U.S. A. 


Cable Address, “ PAITLA,” New York. 
Long Distance Telephone, 1229--18th St., New York. 4 
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| Analyse, Samples and Particulars on Applice 
tion. 








Not Connected with any other Concern in the U.S. 


41, RRS RE ——— AIR GOMPRESSORS 
THE CHEMISTRY OF ILLUMINATIN G GAS. ‘ee Sorry, Sprang 0 








By NORTON H. HUMPHRYS. Price, $2.40. OAL TAR PUMPS. 
i ebjape areas CLAYTON AIR COMPRESSOR WORKS, 
A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 26 Cortlandt Street, New York. 











— GAS STOVES AND RANGES FOR 1894. 


eos, Serer Seven Distinct Lines. 
Ninety-six Different Styles. 


Ranging in Price from $3.00 to $78.00. 


SEND FOR 1894 CATALOGUE OF GAS RANGES. 


WE HAVE ADDED AN ENTIRE NEW LINE OF CHEAP GAS RANGES FOR 1894, 
E Also Five Lines with Side Broiler. 





New Designs and’ Improvements 
for I 894. The Largest and Most 
Complete Line. Ever Manufactured 
under one name. 


THE SCHNEIDER & TRENKAMP CO. 


479-501 Case Ave., Cleveland, Ohio. 





Sole Manufacturers of Reliable Gas Ranges. 
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JEWEL GAS STOVES 


Are U Jnequaled, 


E"or if3804. 


78 Styles, 


Listing from 75 Cents to $68.00. 




















senda. for Catalosgs. 





Reduction in List. 


GaOrge M. Clark & Compaly, 


MAKERS, 


beard wo. sei: -pabuit 149-161 Superior Street, Chicago. 


PHRFEFECTION .... 


GAS STOVES AND APPLIANCES. 
We Make 105 Styles for 1894, Ranging from $1.50 to $250 List Price. 


CONSISTING OF 


GAS STOVES and RANGES. 

HOTEL RANGES, BAKERS and BROILERS. 
WATER HEATERS. 

FIRE PLACE GRATES. 

RADIATOR, SQUARE and ROUND HEATERS. 
LAUNDRY and TAILOR IRON HEATERS. 
HATTERS’ IRON HEATERS. 

KILNS ‘FOR FIRING CHINA. 

KILNS FOR FIRING GLASS. 

COFFEE ROASTERS. 

MELTING and SOLDERING FURNACES. 


SEND FOR CATALOC. 


MILWAUKEE GAS STOVE CO, 


One of Our Leaders: Milwaukee, Wis. 
Bastern Salesroom and Warehouse, N.Y. City. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. 
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— 
| em | 


| 


4 


Arvitue 


SID G6 0 VX. 


BURR K. FIELD, Vice-President. 


FRANK L. WILCOX, Treasurer. 








GEO. H. SAGE, Secretary. 


BERLIN IRON BRIDGE CO. 


SSS 
———— 


=~ ASSSs ‘ 


Ss 


The above illustration is taken from a photograph, and shows an interior view of the Engine Room for the Narragansett Electric Lighting Co., 
at Providence, R. I. This plant is probably one of the best electric lighting plants in the United States. The Roofs of the entire plant 
were designed and built by us of iron, covered with our Patent Anti-Condensation Corrugated Iron Roof Covering, guaran- 
teed as absolutely fireproof ; and we further guarantee that the Corrugated Iron will not drip in the coldest weather. 





Write for Illustrated Catalogue. 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 








PATENTS 


rad a 4 
tered. Twenty- five years > 

Bangg We fo "tenoes whether patent can be 
olor not, freeofcharge. Our fee not due 
ntil patent isallowed. 32 page Book Free. 
RK. & WILLSON & CO. cftorneys at Law, 
Opp. U.8. Pat, Office. ne D.C. 





BOOKS. 


DISTILLATION OF COAL TAR AN- 
AMMONIACAL LIQUOR. 


By Gzorez Luneaz. Price $12.50. 











A TREATISE ON THE COMPARATIVE | 


COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 


By Divm A. Granam. 8vo., Cloth, Price $3. 


Orders for tnese books may be sent to this office. 
A. M. CALLENDER & ©0., 
32 Pine 82., N, ¥. Orry 


' JOSEPH P. GILL, 


GAS ENGINEER, 
69 Liberty St, (Room 91), N. Y. City. 


Plans, Estimates and Specifications furnished 
for new works, Coal or Water Gas, and 
for alterations and extensious. 














GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


| Drawings, Specifications and Estimates furnished for the con 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


bE No. 245 Broadway, N. Y¥.: City. | 


JOS. R. THOMAS, 
No. 32 Pine Street, N.Y. City. 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 





Contracts taken for all anya 
required at a Gas Works, 
Either for New Works or Extensions to Old Plants, 














H. C. SLANEY, 
Gas Hmnsineer 


466 Sixth Street, Brooklyn, N. Y. 


Plans, Specifications and Estimates furnished for New 
Works, Alteration or Extension of Old Plants. 








DURAND WOODMAN, Ph.D., 


Analytic and Technical 


CHEMIST. 


' Fuel and Gas Coals, Gas, Materials for Purification, Water, etc. 
Laboratory, 127 Pear! (SO Beaver) St. N. Y. 











To Gas Companies. 


We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. 


Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 


oO. A. GEFRORZEZR, 
248 N. Sth St., Phila., Pa. 
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AMERICAN METER C0. 





CHICAGO, 


Day or WEEK. 


! 

' 

| 
Sun. | 
Mon.) 6| 
Tue. | 7) 
Wed. 8 
Thu. | 9)1 


Tue. }14) 


Sat. |18| 
Sun. | 19} 
Mon. 20) 
Tue. 21 
Wed. 22 
Thu. |23 
Fri. (24 
Sat {25 
Sun. 26 
Mon. | 27 
Tue. |28 
Wed. !29 
Thu. |30 
Fri. 31 





ESTABLISHED 1834. 


NEW YORK AND PHILADELPHIA, 


Wed. 15|No lL. 
Thu. 16 No l.rm 
Fri. |17|NoL. 


January. . 


INCORPORATED 1863. 


ST. LOUIS, 


AUCUST, 

Table No. 1. 

FOLLOWING THE 
MOON. 


SAN FRANCISCO. 


PUBLIC LIGHTING TABLE. 


1894. 


\Table No. 2. 
NEW YORK 
CITY. 








| Aut Nient 


| LiguTine. 


Light. lextingnish., Light. Extin- 


7.40 4.00 

9.00 4.00 | 
| 4.00 | 
9.50 FQ) 4.00 | 
0.30 4.10 | 





~ 
= 
2 
~ 
— 


FM! 4.00 AM! 


guish. 
; 


Wed.} 1} 7.40 10 | 3.30 

Thu. | 2] 7.40 4.00 3.30 

Fri. | 3} 7.40 4.00 3.3 

Sat. 4! 7.40 4.00 3.30 
) 


eke et eet eet 
ccoeoeoococcoeo 
vs 
+ 
Qu 


— 
— 
eo?’ 
— 
cr 


22 92 od 98 928 9 8 OT ST a2 | 





Fri. {1011.10 | 4.10 

Sat (11)12.00 | 4.10 10 | 3.45 
Sun. |12/12.50 am 4.10 7.10 | 3.45 
Mon./13) 1.50 | 4.10 — || 6.55 | 4.00 


3.00 | 4.10 || 6.55 | 4.00 


INoL. || 6.55 | 4.00 
Nol. | 
No L. 6.55 | 4.00 


7.20 PM! 9.00 PM)! 6.55 | 4.00 
7.20 9.20 6.55 4.00 


7.20 9.40 6.45 | 


7.20 {10.00 6.45 | 4.10 
7.20 |10.30 6.45 | 4.10 
7.20 j11.10 6.45 | 4.10 
7.10 LQj11.50 6.45 | 4.10 
7.10 {12.50 am}! 6.45 | 4.10 
7.10 1.50 6.45 4.10 
7.10 4.20 6.30 | 4.20 
7.10 4.20 6.30 | 4.20 
7.10 4.30 6.30 | 4.20 
7.10 NM! 4.30 6.30 | 4.20 





7.00 


By Table No. 1. 


Hirs.Min. | 








4.30 || 6.30 | 4.20 


TOTAL HOURS LIGHTING 
DURING 1894. 


By Table No. 2. 
Tire. Min. 


. 244.10 | January. ..423.20 





























February...195.30 | February. . .355.25 


March... ... 206.20 |. March.... .355.35 
April...... 169.40 | April... ...298.50 
May....... 162.10 | May.... ...264.50 
June ... ..135.40 | June...... 234.25 
July....... 146.30 | Jaly...... 243.45 
August... ..162.20 | August... . 280.25 
September..174.10 | September. . 321.15 
October... ..211.20 | October... .: 374.30 
November. .221.00 | November. . 401.40 
December. .245.30 | December. .433.45 





Total... . 2274.20 Total. . .: 


~*~ 











3987.45 
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ROOTS 
GAS EXHAUSTERS. 


Recently we have had Patents allowed on important im- 











provements on our Exhausters. 

With these improvements we have taken a very decided 
step in advance of all our past efforts. 

New cuts will soon be out. 











———____—_ ooo 











inquiries Send 


Cheerfully for 


Answered. Catalogue. 

















BYE=-PASS »» GAS VALVES. 
Pipe Fittings of'all Kinds and Designs t6’Suit Conditions. 


P. H. & F. M. ROOTS CoO., 


Home Office, Connersville, Ind. Branch Office, 1405-10 Manhattan Bldg., Chicago. 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA., PA. 




















Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 


— C—O 





BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 


TOS CHP CH HCOOH OOOO OOH OHTOES CEEOHOEHEOHEES OOOO EHO EET OOTEEEOOE OTOH ETO SESE STOO E OHHH EHH O EES EH ETHOS EHH SES EEE EE EEE EEE EEO HEHEHE EEE EEE ETO TCEEEEESEE OSES SEEEEEEEESESEH EEE SES EOE SEE SOSEETEOOESOOOOSOS 
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Standard ‘‘ Double Superheate?”’ Lowe Apparatus, designed for the use of Naphtha, €rude Oil, or “‘ Distiliates.”’ 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal*"Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 











PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION, 
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THEE WESTERN GAS CONSTRUCTION CO. 


Fort Wayne, IND. 











Engineers & Builders. 


IMPROVED 


LOWE 


WATER GAS 
Apparatus. 





PURIFIERS, 
CONDENSERS, 
SCRUBBERS, 
EXHAUSTERS, 
CENTER VALVES, 
operating 1 to 4 Boxes. 
COAL GAS BENCHES, 


Etc., Etc. 














W. H. PEARSON, President. J. T. WESTCOTT, Gen’! Mang’r & Treas. Ln L. MERRIFIELD, Chief Engineer. 
(formerly with The United Gas Improvement Co. ly with the United Gas Improvement Co.) 


The ECONOMICAL GAS APPARATUS CONSTRUCRION C0, Lid 


Office, 269 Front Street, East, Toronto, Ont., Can. 


Qwners of the Merrifield-Westcott-Pearson Water Gas Apparatus, 
and Builders of the Lowe and other forms of Water Gas Plants. 


Our system includes a combination of the best processes of -Water Gas manufacture now in use, and an : apparatus 
of novel construction, which enables us to make a better and cheaper gas than can be produced by any other pro- 
cess. Guarantees given as to Fe ese of fuel and oil used, make per Siem, and candle power. We also make an 
apparatus which is especially designed for small Gas Companies. 


CORRESPONDENCE SOLICITED. Pians and Estimates Furnished upon Application. 


Goal Tar Genealogical Tree 


MR. T. VINER CLAREHE, of London, Hne., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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NATIONAL GAS2s WATER Go., 


218 La Salle St., Chicago, TIil. 


Aug. 13, 1894. 








HENRY C. REW, President. 


N. A. McCLARY, Secretary. 





IRWIN REW, Treasurer. E. E. MORRELL, Engineer. 











Builder and Operator ofr Gas Works. 


SOLE OWNER OF THE SOLE OWNER OF THE 
REW APPARATUS, MORRELL APPARATUS, 


FOR THE MANUFACTURE OF CARBURETED WATER CAS | FOR THE MANUFACTURE OF CARBURETED WATER CAS 


DIRECTLY FROM LOW CRADE SOFT COAL AND CRUDE FROM HARD COAL OR COKE AND CRUDE OIL OR NAPH- 
OIL AND NAPHTHA. THA. A WELL-KNOWN TYPE, SIMPLE, ECONOMICAL 


A DEMONSTRATED SUCCESS. AND EFFICIENT. 


PLANS AND CUARANTEED ESTIMATES FURNISHED UPON APPLICATION. 


CONNELLY IRON SPONGE AND GOVERNOR CO, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 99 ’ ’ 
TRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor 














OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION. 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





STEAM JET Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 


WILBRAHAM BAKER BLOWER COMPANY TRON MASS 


Successors to WILBRAHAM BROS., For Gas Purification. 


Philadelphia, Pa., Acts immediately, and more efficiently 


SOLE MAKERS OF than any other purifying agent 
now in use. 


THE HUNTOON GAS GOVERNOR. Greenpoint Chemical Works, 


JOHN SCHRIEVER, Manager. 
The Best Governor in the Market for Rotary or [Greenpoint Ave. & Newtown Oreck, Brooklyn N.Y 


———— DOUGLAS’ FERRIC OXIDE 




















BAKER ROTARY PRESSURE BLOWERS. any other material. We ship ze mon 


For Gas Purification 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
Pi eS. Rotary Piston. Put ps. ae se ee oe et ee 


a ° e 
s a superior natural Hydrated Oxide of Iron. 
Wilbraham Cas Exhausters, (3:77, nitrt Hyarted Oxide of Tron 
furnish the diluent at a nominal cost. It is now 
H.W. Douglas (°ct: company) Ann Arbor, Mich. 





Catalogues and Prices on Application. 
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woostmos PE RAINS ox cO,, 


F. SEAVERNS. 


228 & 229 Produce H=xchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals and Cannel: 
Qcean Mine Youghiogheny Gas Coal, 

Clinch Valley Gas Goal, and the 

Qld Kentucky Shale, tor Enriching Purposes. 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more —slivered at any required point in the United States or Canada. 








SciEEN TIEIC BOoF§ Ss. 





KING'S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by Norton H. Hum- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THomMas Box. Sec- 
ond edition. $5. 


THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. 
HUMPHREYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. Lxz, 
40 cents. 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 


AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- 
NOLD. §2. 


| THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. Suaa. $1.40. 


| DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
by GEO. LUNGE. New Edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAN 
8yo., Cloth. $3. 


PRACTICAL PHOTOMETRY; A GUIDE TO THE STUDY OF 


THE MEASUREMENT OF LIGHT. By W. J. Drppin. $3. 
STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $5. 

COAL; ITS HISTORY AND USE. by Pro¥. THORPE. $3.50. 

THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 


HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 


The above will be forwarded by express, upon receipt of price. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MoonEY. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor 
VICTOR VON RICHTER. $2. 


ILLUMINATING AND HEATING GAS, by W. BuRNS. $1.50, 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENR 
ADAMS. $2.50. 


FUEL AND ITS APPLICATIONS. $7.50. 


Y or 
WPOMESTIC ELECTRICITY FOR AMATEURS, by E. Hosp 


NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
MANAGERS, by THOS. NEWBIGGING. Fifth edition $6. 


A TREATISE ON MASONRY CONSiRUCTION. BaRKER. $5 


GAS ENGINEER’S LABORATORY HANDBOOK, by JOHN 
HORNBY, FI C., $2 50. 


GAS LIGHTING AND GAS FITTING, by W P. GERHARD. 
50 cents. 


AMERICAN PLUMBING, by ALFRED REVILL. $2.00, 
ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec 
tric Generation, Measurement. Storage. and Distribution, by 
PHILIP ATKINSON. $1.50, 

ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40cts 

ELECTRIC TRANSMISSION OF ENERGY, by G. KNapp. $3 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 
$2.50. 

MAGNEMSM AND ELECTRICITY, by J.OVEREND. 40 cents. 

ACCUMULATORS, by Sik D. SALOMONS. $1 50. 

DYN. “O BUILDING, by F. W. WALKER. 80 cents. 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, 
Forses. Paper. 40 cents. 


by G 


TALIER. $3. 


If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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GAS ENRICHERS. GAS COALS. GAS COALS. 


mea | PENN GAS COAL CO. 








DESPARD GAS GOAL, OFFER THEIR 
AND MANUFACTURERS OF 
COKE. (Coal, Carefully Screened --:Prepared for Gas Purposes, 

MINES, - = Clarksburgh, Harrison Co., West Va. 
WHARVES, - = = Locust Point, Baltimore, Md. 
OFFICE, - - - 44 South Street, Baltimore, Md.|')heir property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
ROUSSEL & HICKS, 1} acewrs, } $ BANGS & HORTON the Pennsylvania Railroad, and on the Youghiogheny River. 

71 Broadway, N. Y. ( 60 Congress S8t., Boston. 





Principal Office - 


ENRICH YOUR GAS|209 SOUTH THIRD STREET, PHILA., PA. 








WITH OUR Points of Shipment: 
tf +} Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
EAR REEK ANNEL River; Pier No. 1 (Lower Side), South Amboy, N. J. 
Containing 
14,630 Cu. Ft. of Ai<andic Gas and EDMUND H. McCULLOUGH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, 
veiw toner’ THE WESTMORELAND COAL CO. 
ton of 2,240 Ibs. 
: . Chartered 1854. 
Log Mountain Coal, Coke & Timber Co., 


Mines situated on the Pennsylvania and the Baltimore 


PINEVILLE, KY. | and Ohio Railroads, in Westmoreland County, Pa. 














i OKE CRUSHER.| S137, aADELPHIA, BALTIMORE, SOUTH AMBOY, WN. J. 
Fash any Size Desired. | WATKINS (SENACA LAKB), N. Y. 


Cc. Ma KELLER; | 
Sec. & Supt. Gas Lt. & Coke Co, | 





Columbus, Ind. 
Correspondence So:cted. Since the commencement of operations by this Company its well-known 


= ‘Coal has been largely used by the Gas Companies of New Een land and the 
gely y P g 
GREENOUGH’S Middle States, and its character is established as having no superior in gas- 


giving qualities, and in freedom from sulphur and other impurities. 


“DIGEST OF GAS LAW" Principal Office, 224 South $d St., Phila., Pa. 


Frice, 35.00 


This is a valuable and important work, a cups 
of which should be in the possession of oe em | = 
company in the country, whether large J 
As a book of reference it will be he teased OHIO CRUDE OIL 

It is the only work of the kind which has ever j 

been published in this country, and is most cor ; 

plete. Handsomely bound. Orders may besent {: | 38 to 41 Degrees Gravity. 


A. M. CALLENDER & CO.. 32 Pine St.. .\ |"BPoledo, EDes and Pittsbureh, Pa. 


Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 
GAS OIL. 


Oorrespondence Solicited 26 Br eadway , New York City- 
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KETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK, 





JH. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H GAUTIER. Prest. Cuas E. GAUTIER, Sec. & Treas. 
Cnas €. Gregory, V.-Prest. Davip R. DaLy Gen’l Mang’r. 
8 2 ERAS A ET A AL NE EIR SR AF 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Offico, 88 Van Dyke St., Brooklyn, N.Y. 








LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 


ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y 











CVALS. BOTCML?:. 


23" ST. ABQVE We ACE PULALA. 4A LS.A. 


Fire Brick 
AND 


-CLay RETORTS*: 


















Works, 
LOCEPCRT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sts, 
PITTSBURGH, PA, P. 0. Box 872. 


Successor to WitLTrAM GARDNER & SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8S. 











EXCELSIOR FIRE BRICK & CLAY 


HENRY MAURER & SON, 
RETORT WORKS 


OFFICE, 418 to 422 East 23d St., N. Y 


Clay Gas Retorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Etec. 


GEROULD'S IMPROVED RETORT CEMENT. 


A cement of great value for patching retorts, putting on mouth- 
pieces, making up all bench-work joints, lining blast { furnaces 
and cepolas. cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 

In Casks, 400 t go) pounds, at 5 

n Casks, ‘0 un at cents r nd. 

In Kegs. 1€0 to 200 we "6 sa san 

In Kegs less than 100 “ et ihn 


C.L. GHROULD & CO., 


Ne 3d & Prospect Avs., Mt. Vernon, N.¥- 
Western Agent, H..T. GEROULD, Centralia, Ils. 











- 


Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establizhment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Brede!l Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 
Our Own Styles Semi-Recuperator Furnaces + 





for the use of Coal or Coke as fuel. 





THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


AvGust LAMBLA, Vice-Prest. & Supt. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


ted and Buff Ornamental Tiles amd Chim- 
aey Tops. Drain and Sewer Pipe (from 
23 to 30 imches) Baker Oven Tiles 
13x13x23 and 160x10x2 


iWALDO BROS., 88 WATER ST., BOSTON, MASS 
Sele (gents the New Engiand States. 








King’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
are and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 


and of Gas Cooking and Heating Appliances, 





A. M, CALLENDER & 00O., 3? Pine Street, N. Y. City, 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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PRED. BREDEL, 6.E., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





x Gas Apparatus. 


No. 118 Farwell Avenue, Milwaukee, Wis. 








Special Trays for Iron Sponge or Oxide of Iron. 
CHURCH’S TRAYS a Specialty. 


Reversibla. Strongest. Most Durable Most Easily Repaired. 





7) 





RANI ANY 


506-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET 
Send for Circulars. 


ieconoma PRESSURE GAUGE) — GASHOLDER TANKS AND 
rrconnosenoara GAS WORKS MASONRY COMPLETE 


Street Gas Pressure. Plans prepared and Estimates furnished at short notice 
RE TE NE LT TT 
Simple in Construction, J. P. WHITTIER, 


Accurate in Operation, | 70 Rush St., Near Division Ave., Brooklyn, N.Y. 








Low in Price, 
Fully Guaranteed. 





The Cas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.I.C. 


Received Medal at World’s Price, $2.50. 
Columbian Exposition. a“ M. CALLENDER & CO., 32 Pine Street N. Y. City 


Send for Circulars. 


THE BRISTOL CO. 


Waterbury, Conn. 














FLEMMING’S 
Generator-Gas Furnace 





Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 
LA LeeAnn ant! es 








AMERICAN 


GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A. M. CALLENDER & C). 
32 Pine Street, N, Y- = 





MANUFACTURERS OF 


Bartlett Street Lamp Mfg. Co 


==, Globe Lamps, 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


NY 
The Miner Street Lamps, Goce ana saicercom, 
Jacob G. Miner, (40 & 42 COLLEGE PLACE, - - N.Y. CITY 


Gas Companies and others intending to erect Lamp 
No. 823 Eagle Ave., New York, N. Y. and Posts will do well to communicate with us. 














Parson's Steam Blower, 


#OR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. ; 


PARSON’S TAR BURNER 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to anv responsible party for trial. Nosale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 





H. E. PARSON. Supt., 621 Broadway, N. Y, 



















' 
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eT ee nn renew cling airs - 





DAVIS & FARNUM MFG. CO. 


WAT, TEAANM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 








Single, Double and Triple-Lift 


GASHOLDERS 


of any Capacity. 


Tubular, Pipe and Sinuous Friction 


CONDENSERS 


of all Sizes. 

















| STREL TANKS for GASHOLDERS. IRON ROOF FRAMES and FLOORS. 





Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversiblie Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Soke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


— ALSO — 


GAS AND WATER PIPE, FLANGED PIPE, 


Sugar House Work, and Special Castings of all Description. 








— - 


INCREASE YOUR PURIFYING CAPACITY I 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. | 





Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Unde ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., | | 


Manufacturers of Gas Works Apparatus and Holders, F 
FORT WAYNE, IND. 038 
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BARTLETT, HAYWARD & CO. 


dinktixiicen. RAd. 








triple Donble, & Singie-Lif PURIFIERS. 
GASHOLDERS. CONDENSERS 
/ Pe liens 
(Pal Holder Tanks. Scrubbers. 


ROOF FRAMES. * | gee BENCH “CASTINGS 


Cirders. OIL STORAGE TANKS. 





ss —— — 


BEAMS. Ee Se : Boilers. 


The Wilkinson Water ‘aus Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


a NEW YORK MARINE PAINT CO. 
LUDLOW YALYE MP6, (0,/ Ssovemo=s to TRACE & ADDEN, 














MA ERS OF adi | 
| oe | “Te 1s 
VALVES, — <1 fl 
p a Saab ii. | | t 
ouble and Single Gate, 4 in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, | _whturacruner S OF _ 











: 





Water, Steam, Oil and Ammonia. 





PAINT “" Holders 


| And all Ironwork about Gas Works. 
| POU CHEE EPsinb, N. WY. 


GASHOLDER PAINT. 


Use Only 


‘THE COVERNMENT WATERPROOF PAINT. 


Proot against Ammonia, and Absolutely Waterproof. Send for Prices and Particuiare. 


‘THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 


CHAPMAN VALVE MANUFACTURING CO, 


FACTURERS or 


Valves and Gates ir Gas, Ammonia, Water, Et. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 
Works & Ger."! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St. 




















SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





Hydraulic Main Dip Regulators, Check Valves, | 
Foot Valves, Yard Wash and Fire Hydrants. 


OFFICE AND WORKS: | 
938 to 954 River St., & 67 to 83 Vail Av. | 
TROY, WN. Y. 
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Millville, N. J. R D \ A ‘CE O ENGINEERS, 
Foundri«s and Worts: { Florenge, ~ D IRON FOUNDERS, 
Camden, B & « MACHINISTS 


ecmnecdiiiiiiin ae 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE! Gas HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks. 














SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 


(PATENTED) 




















CUTLER’S 
PATENT FREEZINC PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. an idihes Cure. 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
BENCH WORK. | : PLATE GIRDERS. } weavy LOAM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 
e ' IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CO., — 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


“All Ironwork and Machinery Required in a Gas Plant. 


“Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —0rricts- Bridge & Ogden Sts., Newark, N. J. 


The Continental [ron Works, 


THOMAS F. ROWLAND, President. ; 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 














BUILDERS OF 


Gras Holders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Seif-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or ‘“‘D” Retorts. 


“THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 
Frice $1. 


“A. M. CALLENDER & CO.. No 82 Pine Street, New York. 
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GAS WORKS APPARATUS AND CONSTRUCTION, 





GAS WORKS APPARATUS AND CONSTRUCTION, 





JAMES R. FLOYD & SONS, 


(SuccEssors TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & 2ist Sts., bet. 10th & Ilth Aves. 


NEW YORK CITY. 


ENGINEERS AND CONTRACTORS FOR THE 


Construction of Gas Works. 


MANUFACTURERS OF 


All Kinds of Castings 
and General Ironwork 


FOR 


GAS APPARATUS. 


BENCH CASTINGS, REGENERATIVE 
AND HALF REGENERATIVE 
FURNACE CASTINGS. 
CONDENSERS. 


TOWER SCRUBBERS. 
MECHANICAL SCRUBBERS. 
PURIFIERS, 


MALLEABLE IRON RETORT LIDS. 
SELF-SEALING RETORT LIDS. 


HYDRAULIC HOIST PURIFIER 
CARRIAGE. 


CROSSES, TEES, BENDS, ANGLES, RE- 
DUCERS, S-BENDS, SECTIONAL 
SLEEVES, PLUGS, CAPS, 
STREET DRIPS, 

ETC., 

ALWAYS ON HAND. 


Seller’s Cement. 


WOOD'S GAS SCRUBBING AND 
ENRICHING APPARATUS, 


In use at Syracuse, N. Y.; Elizabeth, N. J.; Boston, Mass.; 
Watertown. N. Y.; Cortland, N. Y.; Jamaica Piain, 
Mass.; Northern Liberties Gas Co., Phila. 


SOLE MANUFACTURERS OF THE 


OGDEN QUICK-MOVING VALVE. 


Plans, Specifications and Estimates furnished for Construction 


of New or Alteration of Old Works. 








BURDETT LOOMIS, - - 


H. RANSHAW, Prest. & Mangr. Ww. STACEY, Vice-Prest. T.H. Brrcn, Asst. Mangr. R. J. TARvdn, Sec. & Treas. 


STAcH YY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas.Works. 
Rolling Mill Machinery and Heavy Castings a Specialty. 


FOUNDRY: WROUGHT IRON WORKS: | 
33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street, 


Cincinnati, Ohio. ) 














4), DEILY & FOWLER, |isi 


Laurel Iron Works. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


GASHOLDERS. 


Single and Telescopic. 
EXolders Built 18sec to 18902, Inclusive 


Galveston, ia (3d.) Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. So. Bethlehem, Pa. (2d) 

Fort Plain, N. Y. lucah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New “ Vassar College,” N. ¥ 

Brunswick, Ga. Norwich, Conn. Mount Vernon, N. York City (2d) So. Chester, Pa. 

Port Chester, N. Y. Seattle, W. T. Binghamton, N. Y. Tacuma, Wash. Cumberland, Md. 

New Rochelle, N. Y San Di Cal. Concord, N. H. Knoxville, Tenn. Auburn, N. Y. 

Salem, N. J. (3d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines. Ia. 

Omaha, Neb. (2d) Northern Gas Lt. a of Calais, Me. Victoria, B. C. Brocklyn. N. Y. 

Lynn, Mass. (2d) New York, N. Y New London, Conn. (2d) Vancouver, B C. Washington, D. C. (24 
ttle Rock, Ark. Willimantic, Conn West Chester, N. Y Charlottesville, Va. Wilkes-Barre; Pa. 

Irvington, N. Y. Montclair, N. J. Bay Shore, L. I. So. Framingham, Mass. Bridgeport, Conn, (2d) 

South Boston, Mass. Attleboro, Mass. Washington, D. C. sheen RL Sing Sing N. Y.- 

Rye, N. Y. ¢ 2} Santa Cruz, Cal Newport, R. I. (2d) Simeoe, Exeter, N. H. 

Staten Island, 7 Y. (2d) Erie, Pa. (2d) M wn, N. J Pittsneld. M Mass. (2d) Wilkes-Barre. Pa., ons 

Woodstock, Ont. West Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (2d) Lynn. Mass(20}|Gaso 








ILLUMINATING GAS! FUEL GAS! 


The Loomis Process. 


| Now in successful —— at Works of John Russell Cutlery Co., Turner’s Falls, Mom., ane 


Henry Disston’s Sons’ Saw Works, Tacony, Pa. 
The Cheapest Gas Generating System in the ores 
Plans and Estimates Furnished. 


Hartford, Conn. 








WM. HENRY WHITE, 


No. 


S32 Pine Street, = 


New York City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 





~- 


Plans and Estimates Furnished. 
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Wood s Gas Scrubbing and Enriching Apparatus. 




















tno Elevation. 2 Side Elevation. 
The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
orought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-0z. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N, Y. City. 


“STANDARD” WASHER-SCRUBBER 


The only apparatus that will remove ALL the ammonia and one. 
third of the Carbonic Acid and Sulphureted Hydrogen from Coal 


Gas. 
HA BS vsr+rr 


of these machines, capable of dealing with 75,082,000 cubic feet of 
gas daily, have been erected in the United States, and 456 in Great 
Britain. The “Standard” will save 25 per cent. to 35 per cent. on 
the investment through the sale of ammonia. 


GEORGE SHEPARD PAGE’S SONS, 


Estimates Furnished on Application. No. GS Wall Street, ~ = New Work City. 


FIELDS ANALYSIS 


E*or the Wear 1692. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 
Twenty-third Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, Accountant to the Gas Lt. and Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 








“Standard “Washer -Scrubber, 


Kirkbam, Hulett & Chandler's 
Patent, 












BUILT BY 
(SBELL, PORTER COMPANY, 
2% Broadway, N.Y. 






WATER OUTLET 
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GAS AND WATER PIPES. GAS METERS. 


THE OHIO PIPE COMPANY, 3 
wna” | WARREN FOUNDRY AND MACHINE CO., 
Cast Iron Gas & Water Pipe, Pablahed 1856, Works at Philipeburg NJ 


BRANCH AND SPECIAL CASTINGS. New York Office, 160 Broadway. 


a CAST IRON WATER AND GAS PIPE, 


and Specials, Architectural Castings, Building Culumns, 
FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Joists, Cellar Grates, Sash Weights, etc. 
Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc.. etc 


JOHN FOx,|— 


160 Broadway, N.Y. =| ME, J. DRUMMOND, oe SE he, Phila., Pa 
Ga eee 


TT) 
F CM “DONALDSOR TRON COMPANY.  § EMAUS, FA 
SPECIAL CASTINGS, FLANGE PIPE, | GASTARONGASRWALERICIE 








GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 
























FIRE HYDRANTS, STOP VALVES, | spEciAL CASTINGS AND LAMP POSTS. — MANUFACTURERS OF 
LAMP POSTS, Etc., Etc. aes | CAST IRON PIPE AND SPECIAL CASTINGS 
General Foundry and Machine Work. Office, Corbin Building, 192 Broadway, N. Y A prin etalon sp 


Also, FLANGE PIPE, LAMP POSTS, Etc. 


THE ADDYSTON PIPE AND STEEL COMPANY, 


CAST IRON. CINCINNATI, OHIO. 


PIPE Purifiers, Condensers, Serubbers & Center Valves 


_ SE eee, bsvemnblniiaal Raster Talal LAMP POSTS. 























Factory 
and Office 


Erie, Pa. 


N. Y“ AGENCY, 


Bartlett Lamp Mig. Co., 


40 College Place, 


New York City. 
ESTIMATES FURNISHEL 


ON APPLICATION. 










Telephone, 1125 Courtiandt. 


METRIC METAL CO., 


MANUFACTURERS OF 


Dry (las Meters 


FOR ALL KINDS OF SERVICE. 








Special Attention Paid to 
REPAIRING METERS OF ALL MAKES. 





Agis., McELWAINE-RICHARDS CO., 62 & 64 W. Maryland St., Indianapolis, Ind 


Pi a al 
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NATHAN TEL TUEIS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


| Test and Experimental Meters, Pressure Registers, Pressure Gauges 
manufacturing, is enabled 


METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


and answer orders _ omptly. Apparatus for the Chemical Testing of Gas and Gas Liquor. 











Established 1849. 


With the best fecilities BA 
Oo 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY,. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
ms NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Fror; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 














CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 








“Success” and “Perfect % Cas Stoves. 


Histablished 18409. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chioago. 


Manufacturers of Wet and fjry (jas Meters, 


STATION METERS, METER PROVERS, 
NxXPHRIMENTAL METERS, SHOW OR GLAZED METERS, 
Pressure and Vacuum Registers, Gauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES... CORRESPONDENCE SOLICITED. 




















Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
he yds. long, for any pressure from 0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.00. 
COMPUTER. : 2. When the required discharge and the length of pipe are given, the diameter corresponding to 
any pressure is at once seen. 

3. When the required discharge and the fenfith of pipe are given, the pressure corresponding to 
any diameter is at once found. 

4. Any suitable combination of the different factors of any problem, under all possible condi- 
tions, may be immediately found. 


CAS-FLOW 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $10.00, per Registered Mail. 


Where it can be seen and proved : 


A. M. CALLENDER & C0., 32 Pine St., N.Y., or WM. COX, C.E., Stapleton, N. Y. 
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GAS METERS. GAS METERS. GAS METERS. 





WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8S. MERRIFTELD, Sec. and Treas. 


THE AMERICAN METER CO. 


Established |1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


A i 3 

Manufactories: | GAS STOVES. sisoiiianilial > i aa peas 
SUGG’S “STANDARD” ARGAND BURNERS, en ny Se 

512 West 22d St., N. Y. SUGG’S ILLUMINATING POWER METER, | 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. | Wet Meters, with Lizar’s “Invariable Mcasuring®? Drum. 


222 Sutter Street, San Francisco, 








EAESLME & MceciLHENN yY, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers 


D. McDONALD & CO., 


Bastablished iss4. 











154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


‘Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











A CONVENIENT 


BINDER for the JOURNAL, © The American Gas Engineer 


STRONG. 


—_ * and Superintendents Handbook. 


SIMPLE 


cama. By WM. MOONEY. 





1) 
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HANDSOME. | 
| 





| 
Price, $1. | 
S850 Passes, Full Gilt Morocco. Frice. $38.00. 


82 Pine St., 


crow | A. M. CALLENDER & CO., 32 Pine St., N. Y. 
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The Advertisement of the 


OTTO GAS ENGINE WORKS, 


33d and Walnut Streets, Philadelphia, 
New York, {8 Vesey St., Boston, 19 Peari St., Chicago, 245 Lake hes 


Occupies this space every alternate week. 














JOHN J. GRIFFIN & co., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago. 
WM. S. GRIBBEL, Manager. | FREDERICK WAUGH, Manager. 





MANUFACTURERS OF 


fae STATION METERS, 
NG CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Etc. 
rote Attention mahndiadtieess to All epee 


OUR ‘SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30, 000 | now in use. 


We manufacture in the United States, inde the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 








This Meter is an un- 





SIMPLE ; 
qualified success in 
DURABLE Great Britain. 
| Its simplicity of con- 
3 ACCURATE struction, and the 
positive character of 
RELIABLE | 
the service performed 
All Parts by it, have given it 
Interchangeable _ pre-eminence. 





Needs only the care given an ordinary Meter. Saves MONEY, TIME and 
CONSUMERS. Dispenses with “DEPOSITS” and increases OUTPUT. 


